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PEE I? A CIS 




In tho composition of tins volume my purpose lias been 
to lomloi intelligible lo all w ho can lead, uicspoclivo of any 
pi avion a scientific acfjuimnontH, tho vanoua foiins of tele** 
gLapli m actual operation in difioiont pints oi tho woild, 
and tho mannei m which then mnivollous eflocfca m*o 
pi oduccd Since tho mstiument in one faun 01 anot hoi* 
mvolvoa all tho gieafc laws governing eloctucal and magnol- 
icftl phenomena, tho disco voiy of winch will louder for ovoi 
mom oi able tho losomches of tho oinmont scientific moil oi 
Lho last lialf contiuy, it was nocossaiy to lucludo ui tho 
exposition oi each piece of apparatus such an account of tho 
physical pnnciplo upon which its uao depends, ns should 
i on cl or its application and eAecls undei stood Hcsciiptiona 
of such nppnialus, howovei elcnily oxpiosscd, would havo 
been obsemo without giapluo lllup tuitions to oouoepoml 
with thorn TDheso Imyo accoi dmgly been supplied, as will 
bo seon, with no Bpanng hand 


ISTo two countries agx 00 m adopting tho snmo foi m of 
t olographic lustrum out, and ovon 111 tho snnio country difloi out 
founs of t olograph aro used by different companies and foi* 
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dx&eient purposes Since these v hi ions mstiuments are 
always different m tlie details of thou construction and often 
totally distinct in their pniKnple and mode of operation, it 
was nocessaiy to explain each in succession, and to do so 
correctly it was necessary to seek and obtain authentic 
documents, descriptions, and drawings fiom those who woio 
placed m the direction and superintendence of tho telegraphs 
m various parts of tho contmont of Europe and m the 
United States 

The reader of this little volume will find m its pages 
abundant evidence that no pains or cost havo been spared 
m those researches 

The history of the invention of tho Electric Telegraph is 
a subject upon which X have not judged it expedient to 
enter The details of such a narrative, necessanly numerous 
and complicated, involving sever al questions of disputed 
priority and contest od claims, besides filling a much laigoi 
volume than the present, would piesent few attractions for 
the large masses to whom our work is addressed 

The Electric Telegraph is not the mvontion of an 
individual As it now exists, it is the joint production of 
many eminent scientific men and distinguish od artists of 
various countries, whose labours and experimental researches 
on the subject have been spiead over the last twenty years 
ISTofc being prepared to engage in a oompleto account of 
the progressive results of these labours, I have in the 
following work generally abstained from the mention of 
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mventois, fiom a desne to avoul the nak of appealing to 

put forwaid Bomo in undue pi ofoi enco to ofchois who might 
ho supposed to have bettei claims to notice Thoio can, 
howcvoi, be no usk of committing an injustice by stating 
that m England Ptofeaaox "Wheatstone, m tho "Dhiled 
States Piolossoi Moiao, m Bavana H Sleinhcil, in Pinssia 
Di Siemens, and in France MM Eioguet and Fioinenl, 
have sovoiftUy stood in tho lending lanks of invention 
Besides tlicso eminent peisons may bo mentioned, Mr 
Bam, tho mvonloi of the oloctio chonucal tolegraph , Mi 
Henley and tlie Mossis Bught, who have impioied tho 
magnetic telegi aph , Messi a Bi otl, to wli oso gemns and 
enteipuse the woild is indebted foi submaiino telegiaplis , 
Messis N ow all mid Co , who have been signalised by the 
constiuction of submaiino tables, Mi Walkei of the 
South Eastern Telegraph Company, and Mi Houso of 
the United States, tho niYentoi of a printing tolegi aph m 

extensive opeiation, 
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AYONDERS OF SCIENCE 


tT^o rapid. oboulation of intelligence was also tlio boast of 
those times k How foiolgnors stated when told that the nows of 
each afternoon formed a topic of oonversation at toa- tables the 

sonic evening twenty miles fioiii London, and that the morning 
journals, sfcdL damp from tlid press, were soned at bieakfast 
within, a iodine of t thirty miles, as early as the frequenters of the 
London clubs looorved thorn , 

Now lot us imagmo that some profound thmlcer, deeply versed 
in tlio 1 esoiu oes of Soionoo at 1 that epoch, W 910 to havo gravely 
prodioiod that tlio .gonoration oxisttng then and there would livo 
to see all those adih^nhlo performances, beoome obsolete, and 
consigned ito the histoiw of tlio past , that they would live to regard 
saioh vehicles atf the (t A| 


go * * an 


J? p 

d ** Lefianoo ** as olumsy expedients, 
and theiu colon ty such as to satisfy those alone who wore in a 
haefcwewdj^te of civilisation 1 

\\n imagine that such a poison were to nfBiin that Ins 
contemporaries , would live to seo a coach like the u X)ohanco, ,f 
making its tiip between London and Exotor, not in thirty, but m 
frvo horns, and drawn, not hy 200 blood-horses, |>ut by a moderate 
sirod stovo and four bash pis of coals t 

6, Lot us further imagine the samp sagaoious individual ^0 
predict tliat his conteiup orarios would live to seo a budding 
efootod in tlio r c.ontro ,of London, irntho cellars ot whroh inaohidory 
would bo provided foi tho fabrication of «? t\fioxal light wbiofr 1 
shopld ho or^r, at Jlmd yrm, in /any quantity' 

loflirffcad* ♦ that camtm^rs would ho 

of the oountiy, along whroh 
isUouid ibo ^ oht at will, that in tho attics of this 
same buildihg Wbuld he prodded oortain small msti aments like ^ 
barrol^btgfihS or pianofortes > that by moans of those instruments, 
the j aforesaid lightning should, at tho will and pie asm o of those 
in charge of thorn, dolivor messages at any part of Europe, from 
St Petoreburgh to Naples , and, milno, that answors t u o such mes- 
sage s should bo roooiYcd instantaneously, and by ' rao^'t , 1 
tli at m tliis same building ofQloos should bo provided, , i^y 

and few 

sliilUpgSiSond a moss ago fry hyhtnimi Yioni% j and by 

waiidug for ^,fow m$iuont% raearvo an answer! 1 , 1 - \ » 

ldigEt49 not/O^olafrh aftev the inspired lautliorvof $xe t bo ok of 


lady or gontloman , might opt or, at any hour, 

gfli.sond a mossago by light ntyg tod? 
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lus hand a. pencil 01 yen, the point of which should bo m an^ 
otlioi town 01 city, no mivltei how distant, and should, -with such 
pen 01 iicncil, w 1 ito oi dolmen to m such distant plico, such 
chataotcis oi designs as mi” hi please him, with as much piompti- 
tude and piccisum as if the papci to w lueli these ohaiaeloisoi 
designs wtio committed laj upon the table bcfoio him , oi that 
an individual pulling ft stung at London should ling a lull at 
'Vienna, oi holding a match at St Petoi abuigli should diseliai ^o a 
cannon at Naples f 

0 Suppose he should nfflim that means ^ ould bo disom, c led foi 
coii-v oiling cliaicoal into diamonds, lliafc tlio light ol tho mui 
■a ould ho compelled, ■without tho mtci\ cntion of tho hinnan hand, 
to malco a poitiait oi a picture, with a fidelity, tiuth and piocision, 
with which tho pioductions of the most cxnltcd aitistio skill 
would not heal comparison , and that this pictuio should bo piu« 
dueed and completed m its most mmuto details m a few seconds- — > 
naj , even m tho i i action, of a second, that candles and lamps w ould 
ho aup< l seded bj flame mauufaotuicd ou a lai go hi ale m tho subuibs 
of cities, and distributed foi mo in pipes, earned undei tho slicols, 
and mlo the houses and otlioi buildings to bo ilium matt d , and 
that tho piociouB and olhoi metals being dissolved in liquids, 
would foi m thorns ol vc a mto tlio ai holes of oimunont and use by 
a spontaneous pioooss, and without tho mlci\ontu>n ol human 
laboui 1 T 

No authouty howovoi exalted, no attainments howcvoi pro- 
found, no loputation howovoi lespocted, could have saved the 
individual i ash enough to havo given uttoi anco tosuoh ]u ^ dictions 
some foity yeais ago, fiom being logaidod as Inborn. mg undei 
^intellectual dciangcmont Yet all these things havo not onV\ 
como to pass, hut tlio contemplation of many of lliom has bcioim 
so intci woven with om habits, that familianly has blunt i d the 
edge of wondei 

7 Compared with all Bitch realities, tlio illusion a of ouontal 
lom an co glow xmlo , fact stands higlrn than fiction m tho of alo of 
tlio nifti vollous , tho feats ol Aladdin aio tauio and dull , and tlio 

elates of tlio lamp ytold pieeedonoo to tho spuiis which preside 
oi ci tho battoiy and tlio boiler 

8 Of nil tlio ph>sioal agents dinoovoicd by modem sou ntiflo 

lescaioli, the most loiiilo m its subseivionoi to the aits of lilo ia 

rncontchtably oleoliKuty, and of all tho applications of this subtle 

agent, that which rs transoondoatly tho most admnablo m Us 

oiloeto, tho most astonishing in its results, and tho most important 

m its intluonco upon the Social i ela turns of mankind, and upon tho 

spread of civilisation and tho di (Fusion of knowledge, is tho 

Elcotuo Tologiapli. No foioo of habit, liowovor long eon turned, 
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no degieo of familial ity can efface tlio sonso of w ondox which tha 
cilccts of this most mm vollous application of soionco o voltes 

9 Being at Pans sonio yeais ago, I was engaged to shaio witli 
M Lovomci, tho eolobiatod asti onomci , find bomo otlioi men of 
suenco, m tlio suponn London co of if senes of oxp&iinicnts to bo 
made bofoio coimmttoos ot tho Legislative Assembly and oi tlio 
Institute, with tho \icw of testing tho efficiency of oeitam tele- 
gxaplno nppaiatus On that occasion opoiatmg m a loom at 
tho Almistiy of tho Intciioi appi opuatcd to tho taloginplis, into 
which wncs piocccdmg fioin vanous x>nits of bianco woio hi ought, 
wo dictated a message, consisting of about fox Ly x\oids, addiosbctl 
to ono of tha olcilvB at tho milway station at VnlonoK nnos, a 
dislnnco of 108 miles fi oni Pans This message was tiansnuttod m 
two minutes and a hall An mtoival of about ll\o niiiiutcs 
olajised, dumig which, as it aftoiuaida appealed, tho oloilc to 
whom tho message was a cl di eased x\ns sent foi At tho oxjmntion 
of this lntci val tho tologiapli "began to cvpi o s s tho ansii a , which, 
consisting of about thntj -in c woids, -was dehvcicd and wi it toil 
out by tho agent at tho doslc, m om xuosence, in two minutes 
'Lhus, foity xv oids wcio &ont 16b milts and llmtv-hxo xionls 
lotuiiud Jiom tho same distanco, in tho shoit spaco of foitt 
minutes and tlinfcy scoonds 

But sin pi i sing us this was, wo soon nfioixvaids witnessed, m 
tho flnino loom, a still moio itiai vollous poifmmanco 

Tho following oxpeiimcnt was xncjiaiod and poifouncd at tlie 
suggestion and undci tho dnectiou of M Lovomoi and 
myself — 

Two wncs, extending fxom tlio loom in whioh wo opci atad to 
Lille, woie united at tho 1 at lei place, so ns to foitn ono nonlimimie 
wno, extending to Lillo and back, making a total distanou of 
8d0 miles This, hoxvevoi, not bung doomed sufllcumt foi 
tlio jmipose, sovoial coils of wno wiappod xvith silk xvei o 
obtained, moasmmg m then totil length 710 miles, and woio 
joined to tho oxlionut y oi tho xvno xetiuiung horn Lille, time 
making ono coniimumn wno irtoasut lug 1082 nnJoH A mossago 
consisting ot 282 woids xvns then tiansmitlod fioin ono ond of tlio 
xvno A pen attached to tho otlioi ond immediately began to 
xyritc tho message on a aheot of pnpoi moved undci it by a simple 
mechanism, and tlio cut no mess a go was mitten m lull in tho 
picaonoo of tho Oommittoo, each wonl boing spelled completely 
and without abudgmuit, in jifty-tivo se cot ids f being at tho avciago 
lato aSjftrc wot its a»dj}net -tont/it po second * 

Ily this mstuimont, tlieioforo, it is Xn'aotiociblo to tiaiiHinit 
mtolhgcnco to a distance of ujiwaids of 1000 miles, at tho l alo of 
19000 woids per lioiu t 
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The m&tiument would, theiofoie, ti ansiuil to a distance ut 
miles, 111 the spa co of an lioiu, tho contents oi about ioi 1> ig ( ' ^ 

the book now m the hands of the i euden 1 

But it must not he imagined, bcoauso w o huv o hoio piodiu < d nt* 
example of the tifinsmis&ion%f ft despatch to ft distant n t>l bH u 
miles, tliat auj augmentation of tluit distance could can to miy 

delay ot xnaotioal lmyoitanco 

10 Although tlio volooitj of the elect no cuiioni has it of in n 
■\ eiy oxiotly mcasuiedj it has hooii established bo^oiul all dno 'i- 
that xt is so gioat that to pass fioiu any one jioiut on the itm la * 
of tho c filth to any othoi, it would tako no moio Hum an nnij>|»i 
eifiblo fi action of a second 

11 If, tliozefoio, tho dospatoh had been sent to a distitTn o i l 
twenty thousand miles instead ol ono thousand, its ti an aim an 

would still have boon instantaneous 

feuoh n despatch would fly many times lound-tho ( aith h< f iv 1 1 u 

tho two beats of a common clock, and would bo wntlon ni till I 

tho placo of its destination moio i up idly than it could bo topi if* d 

by woidof mouth When such statements mo made, du wo imt 

feel disposed to oxchum — ■ 

ff Aic such things Iioio as wo do speak about? 

Ot have wo oaten of tho insane ioo(, 

That makes tho leason pi is unci 7“ 

In its wildest flights tho most oxaltod imagination would not built 
daicd, o\on in fictiou, to gi\o uttoinneo to iheso atubbeiti 
rc ah ties fi>halcspeaio only vtntuied to nioko his fany 

** Put a gudio louml the caith 
In foi fcy minuted 

To hare enonoled it soyoial timcn m a second, would have scciiu *1 

too monstious, even foi Jlobin Good follow 

The oui ions and intelligent icatlei of tlie^o pages Will neni* t h 

bo content, aftei tho statement of facts so oxtinoidnmi^ , I i 

xeniaiu lost m vacant astonishment ftt tho powoi of sou ms , wiMi 

out seeking to bo mfoiinod of tho niannoi hi which tlio plinnoim tift 

of natiue have beon thus wondci fully subdued to tho uses of luun 

Aveiy biiof opposition will bo, enough to loiuloi mtclligildo the 

maniiei in which these mnaclcs of soionoc nio wi ought 

12 Tho “V\ r oild of Science is not agicod as to tlio ph\/iuut 

chaiactoi of Elcotucity According to tho opinion of soino it 1 * n 

duid infinitely liglitci and moie subtlo than tlio most attonunUd 

and impalpable gns, capable of moving Ihiough Kpuoo with a 

velocity comm on aili at o with its subtleness and levity Homo 

legaidtlus iliud as simple* Othoi s contend that it is compound, 
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consisting of two simple fluids lmvmg antagonistic pi op 01 lies 
winch wlion m coiulmiation licuti all so each otlioi, but which 
lecovci then activity by decomposition O thorn agamicgaid.it 
not ns a specific ffiud which moves through space, hut as a 
phenomenon analogous to sound, anil think that it is only a scuts 
of undulations 01 vibiiitions that aie pi o pa gated (hi oil gh a highly 
elastic medium which pioduee tlio vmious elcotneal effects just 
as the pulsations of the almosplicao pioduoo nil the effects of 
sound 

13 Happily tlicso difficult diseussiotis nio not nooeisniy to tho 
olcai conipi ohonsion of tho laws which govom tho phenomena, 
upon win oh elcotiio tolcginphy depends It mil neveitholoss foi 
tlio pui poses of explanation ho convenient to uso a fcystom of 
language, u Inch implies tlio existence of a eoitain fluid which wo 
shall call tho olcctuo fluid, capable -of moving o\oi ceitaiti bodies, 
and being ohsti noted 01 altogi tlioi h tupped by othois, and wluoh 
by its piosonco 01 pioximity pioduccs coitaui del unto effects, 
meohnmeal anil chcimcat 

l'Jt W both ci tho olcctuo agency ho 01 ho not a m atonal fLmil 
foi om i>io soi it pmposo is uni inj)oi taut It is enough that it 
eomxioils libel f ns buoH, anil that flic pi open lien 01 effects which wo 
shall imxnito to it tuo such only ns it is aseei tamed by ohsoi vation 
and oxpmmont to xiosscss oi pioduee 

15 ITowomu vaiious ilio foi ms may ho which invention lias 
oonfencd upon cloctno telcgiaplm, thou ofilfienoy m all oases 
depends on oui power to pioduoo at will tho following effects — 

1 st To pioduoo oi develop tho elcotiio fluid m any desuod 
quantity , and of tho necessary quality 

2 nd* To tiansmit it with oolciity to any loquned distance^ 
without mjm ion sly dissipating it 

*hd To cmiho it upon its aiiival at any assigned point to 
pioduee eomo atmsiblo cftiots, wluoli may acivo tho puipoao of 
vviitton oi punted ohamotcitt 

10 Tlio oh eh ic fluid is deposited m a latent stato in unlimited 
quantity m tho t at Lli, tho watois, tho atmosphoio, and m all 
bodies upun the until, wlicthei solid, liquid, oi gastmia It is 
ill uon gaged and londeiod tudiv o by v anous causes, nuiuial and 
ailificial Tho mutual fuclion ot bodies, contact and pi ossme, 
tho contiguity oi oontaot of bodies having difteuemt tompoiatuii s, 
the i hemic al action of bodies one upon anolhoi , tlio action oi 
magnctio bodies on each othcu, and on bodies susoex>tiblo of mag- 
netism, tuo Hovoially causes of the development of the clu tuo 
fluid m git alci oi less quantity 

Famuli il upon the ho phenomena* van ous appai ntus lmvo boon 
conti lVe d , by moans of wluoh tho clo oil 10 fluid may bo evolved 

no 
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and collected m any do sued quantity, and with any leqnucd 
intensity Among these, that winch lias pio\ed to ho tlio 
most efficient foi toleg*i aphio pm poses is the GAI v inic or T OLrAia 

iiATTijitir 

17 This npp mat ns is to tlio clootno tolcgmph wlint tlio boiler 

is to tlio * 3 team -engine It is tlio goneiatoi of tlio fluid hv which 

tlio action of tlio tolegiaphio maohmo is pioducod and maintained 
It supplies tho fluid m any lequncd quantity and of any desned 
intensity As tho hoilci is supplied with expedients by wlueli 
witluti pi aetioal limits iho quantity and picsstuo of tho steam 
may ho wailed, nccoiding- to the exigences of tlio woik to wlneh 
tho engine is applied, so tlio voltaio lnittoiy is piovidcd with 
expedients hy which the quantity and mtonsity of tho ohotno 
fluid it evolves can ho Tailed aceoidmg to the distanco to winch 
Ulo mtelligoneo is to ho tinusmilted , and tho fonn, whetlici 
Tisihlo, 01 til, TViitlon, oi punted, m wluoh it is loquncd to ho 
dolivGicd at tha place of it* deBtmatiou 

18 Tho olcctiio fhud being: thus pioduaodm suftioiont quantity, 
it is noco^saiy to pio\ido adequate means of tiansmitlmg it to a 
distance without exposing it to any can&o of lnjiuious dissipation 
oi waste 

If tubes oi pipes could ho constructed witli sufliciont facility 
and oho-ajmess, through winch tho subtle fluid, could flow, and 
wluoh would "ho capable of confining it dining its tiansit, this 
object would bo attained As tho galvanio batten y is analogous 
to iho boilei , such tubes would ho analogous m thou foim and 
functions to tho stcnm-pipu oi a steam-ongmo 

19 TUo const t uo tiori of such means oi tiansmission lias hcon 
aocoinplishcd "by means of tho well-known piopoity of tlio 
tlecfcuo fluid, m xutuc of winch it is capable of passing iioclj 
over a aoiUuu olnsa of bodies called conduc rons, while its move- 
ment is imestcd by auothoi oloss of bodies called woN-coNinJcrons 

Ol ITTSTIJiATOllS 

Tlio most conspicuous examples of tlio foimm olass aie tho 
metals j tlio most lomaikablo of tlio lattoi homg io«ms, wax, 
glass, poieolcvm, silk, cotton, diy an, Ao 

20 I^oty if a lod oi who of metal bo coatod with wax, oi 
wrapped with silk, the elect; ic fluid will pass ficcly along tho 
metal, in vn tuo of its cliaiaotor of a conduotoi , and its c scapo 
iiom tho motal latoially will bo pi o you ted by tho coating, m 
Tutuo af its ohm actor of an mBulatoi 

Tlio insulatoi in such cases is, so far as relates to tho olooluotly, 

a ical tube, niuBmuch ns tho olcotiio fhud passes thimigli tlio 

motal included hy tlio coating, m exactly tlio same mannci as 

watoi ot gas passes thiough tlio pipes which conduot it , with this 
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diJFoionco, howo\ex, that tho elutrio fluid moves alon& tlio w ue 
moio fiocly, in an almost nxflmto piopoition, than docs oitlici 
w atci 01 gas m tho tubes w Inch conduot them 

If, then, a \int, coated with a non- conducting substance, 
capublo of lesisting tho vicissitude s of w catlici , woto extended 
between any two distant points, ono end of it being attached 
to ono of flie e\li emilies of i gal\amo bntloiy, a stieum of 
cleoti 101 ty would pass along tlit vne — -pi ovidcil tho othu end of 
tho itnc no o connected by a conductot tilth tho othe} evti amity 
oj the battoiy 

21 IIow tlio fluid tiausnntted to a distant station is made to 
pioduco tho ellocts bj vhioh messagos aio oxpiosacd will bo 
explained hoieaftoi, moanvlulo it will ho noccssniy flisfc to oxplam 
tlio foim and pi rumple of the voltaic batleiios used foi tolo- 
giaplno opeiaiions, and secondly tho oxjicdionts by which tho 
cm lent is tiansimtlcd and suspended, and turned m ono ox 
niiotlici dnoction at tho will of tho optiatoi at tho station from 
winch despalolios mo ttansipiltc d 

To comprehend the pnnciplo of tho voitoio hattmy, lot us 
suppose that two httips cut, ono 7 / fiom a sheet of /mo, and. tho 
othei oo (tig 1) fiom a sheet of i op- 
poi, aio lmiuoi sed without touching l 

oaoli othoi m a vessel containing -f-^n p 

watei slightly acidulated To the 
upp oi edges v and w of tlio fctups lot ^ 
two pieces of wno r p and h - «, bo 
soldoi ed In this state of tho appa- 
latus no dovolopinont of Iho clectiio 
tluidwill bo manifested, but if tho 
ends p and n of tlio wees bo 
bi ought into contact, an oleotno 
cm i out will sot m, i mining on tlio 
wnes fiom l*, tho point wlioio tho 
wno is soldoi ed to tho coppoi e c, 
to if, tho point whoio tho olliei wno 
is soldeied to tho /mo / / / L'lns 
omiout will contuiuo to flow so long 
as the ends p mul rt of tho wiios aio 
k op t m mutual contaot, and no longer Tho moment tho ends p 
and n mo sepniatod, tho mux out ceases 

22 Tho cominonoomont ol tho ounont upon tho contaot of tho 
wiles, and its cob sat ion upon tliou sepauition, aio absolutely 
instantaneous > «o lnuoh bo, that if tho onds^? and n woio hi ought 
mto contaot and Bopoiuled a luuidud times m a roeond, tlio flow 
and suspension of tho ouiront bung annuli aneoiiH with tho 
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contacts and sopaiations, would also |oLo place a liuudiod times 
in a second 

jWie existence of tlio cm 1 cut established m this ease is inde- 
pendent of tlio length of the wncs x p and it n AVliothei then 
length bo 10 feet, 10 miles, or 100 miles, the cun cnl will still 
flow upon them when then oxtiomifcics p and n axo brought into 
contact The only (liftcicnco will be, that tho intensity of tho 
oui lent will bo less m tlio same pi op oi turn as tlio length of tlie 

wncs is augmented 

23 Thoio is nnothoi condition of gloat nnx^oi tanoo, wlicthoi 
legaxded tlieoiotically ox piaolieally, on wlnoh tho cun on t will bo 
established and mnuit allied 

Tn&tead of bunging tho wrucs P p and it n into contact, let 
thorn bo continued don n wn tils, ns topic seated m tig 2, and con- 
nected with two plates of metal jf and n' t biuicd m tho oftilh, oi 


ti rjg 2 



with mnssofl of metal oi olliei good conducting body of any foim 
whaio>m thus buiiod In that enso tho ounont will he esta- 
blished as bofoio, flowing along tlio who soldciod to tho eopx^oi 
fiom v to p 1 and along that aohlcied to tho ^mo fiom n f to k 

Thus, m both eases tlio ounont starts from tho ooppei, anit| 
following tho com sc of tlio wnos, icturns to tho /mo In tho 
foLmci on so, how oyoi , it is continuous , but m tho lattoi it is 
apparently In oho n, terminating nt j?V, and looommoncing at u f * 
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24 In tlio olcctiio theories it is assumed that ilio course of l ho 
mu lent, when it ovists at all, must m all eases bo continuous and 
nnbi oken liom p to N", as it is ill fact nuclei fJio conditions lcpie- 
seated m fig 1 1, u hon tlio ends j> and n tun m contact It is 
Uuacfoio assumed tlmt m tlio caso lcpiosontcd m tig 2, tlio 
vtiatuiu of tlio eaitk which is mtoipobcd between^/ and n T plajs 
the pai t of a metallic w ne joining these points, and that tlio ciiucnt 
which annes by tho wno r p P’ at j> flows tlutough tlio caitli, as 
indicated by tlio anoM , to u f r iioin whence it flo’as along; tlio i\no 
n* n to n 

It is found also m this ease that tho existence of tho ouiiont is 
independent of the lengths ol the "wiies, ivhioh do not afloat it 
othoiwiso than by diminishing its intensity AYhotlioi tho tuics 
xiio 10 foot, 10 miles, oi 10G miles m length, tho oiuicnt still flows 

Horn P to 2>' ami i etui ns tioin n* to if 

2o Thus, admitting tlio gcneiallj aol now lodged prmciplo that 
tlio Mi atom of tlio eai 111 ml ei veiling bet’w con ji 1 and ?i' pla>s tho pint 
of a conducting wiie, uniting the ends and n* ot the wiics 
1 9 uncd, it will follow that tho ounent at though sopnuitcd, as it 
may ho, bj a distanco of seveial hinidied miles fiom tlio point n 
of its 10 tui n to 2*y luuls its iv ay noi ei thole ss tluongli tho caitli 
tmoinngly and mhlantaneoiislj to that point 

Of all tho mnaelcs of bciouco, Bin ely tins is tho moat niaivet* 
Ions A slioam of eloctno fluid has its souico m tho collais of 
the Cential Ploctno Tolegiapluo Office, JiOthtnuy, London It 
f Lows uudei tho stiecls oi tho gicat nietiopohs, mid, passing on 
>vncs siihponded ovoi a zigzag boucs of lmlwajs, loaches ldm- 
brngli, whoie it dips into tlio cat 111, and diffuses itself upon tho 
"biuicd plate STom that it faleos flight tin ough tlio omst of tho 
Qaitli, and Jltuis its own tettt/ back to tho collais at I othlmij ! 1 1 
Instead of bin y mg plates oi metal, it uonld ho suflloient to 
eomioot tlio wncs at eaoh end with the gas oi watoi pipes, wluoh 9 
bi ing conduotois, would c quail j- convoy tho fluid to tlio oaith , 
fend m tins case, ovei^y tolegiapluo despatch wliioh flics to 13dm- 
htugh along tho wins uhioh boidei tlio mil way b, uouid fly back, 
xuslnug to tbe gn»-pip<s which illuminates hdmlnugli, iioin thorn, 
lliiougli tho ci ust of tho caitli to i ho gas- pipes wluoh ilium inn to 
Xiftndon, and fiom them homo to tlio hattenes m tlio collais nt 
X*othbuiy f 

20 To denvo all tho nt ccnsaiy niBti notion fiom uhal has boon 
ovphuned above, it will bo nicossaiy to distinguish what is 
essential fiom v hat is moicly optional, and wluoh admits of 
modification oi ohiinge "without afleotmg tlio losult 

27 It will bo Bicn that tho cleotuo fluid is ovolved by tho 

combination of tlueo boilios, tlio ymc, tlio cop pen , and tho aendu- 
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lated solution m which they aio iramei led The pioduotion of 
the ourcont depends on the ohonuonl action of tho solution on the* 
zinc That metal being \ery susceptible of oxy elation, (Uoum^ 
X>oses the w atci which is in contact with it Olio eonstitiu n( of 
the watei combining with the /mo, piodm.es a compountl call'd 
the oxjde of 7ino, and this oxydo entcimg again into combumlioTi 
with the acid whioh tlio watei holds in solution, foi ms a mdulilo 
aalt If tho acicl, foi example, bo sulphiuio acid, this salt mil bo 
the sulphate oi tlio o’tyde of zmo, and as fast ns it is piodurt d il will 
be dissol\ ed in tho witei in wluoh tho slips of metal ai o uiiinoi s d 
Meanwlnlc, tho ceppoi not being as susceptible of eluinunl 
action as tho /mo, remains compaiatrv oly minilocted by the sol ac- 
tion , hut the liydiogon evolved m the decomposition ot tho v nt< x 
collects upon its suifaco, aftei winch it uses and escapes m 
bubbles at tho suifaco of the solution 

It is to tins ohcmical action upon the /mo that tho pi eduction 
of the electi 10 curient is duo II alike action had take n phu o m 
the same dogico on tho copxiei, a sumlai and equally mUnno 
eleotno omiont would be produced m tho opposite tin cation , ami. 
in that caso tlio t^vo ounonts would noutialiso each olliei, and no 
elcctno e fleet would ensue 

Fiom tins it will bo soon that tlio oflloaoy of tho combninlioT*. 
must be as cubed to tlio faot, that ono of tho two mclals lmmoi si tl 
m the solution is moio oxydablo thau tlio otlioi, and. that tin > 
eneigy of tho effect and tho intensity of tho ouuent will be Kt» 
much tlio groatei as tho susceptibility of oxydation of tlio ono 
metal exceeds that of tlio othoi 

08 It appeals, tlieicfoio* that tho pimoiplo may bo gonciabst d, 
and that electucity will be developed, and a ourront piocluot d by 
any two metals similarly placed, which aio oxydablo m diiloicnb 
Jogiees 

jZino being ono of tho most ovydahle motnls, and being aim* 
suffloiently cheap and abundant, is gonoi ally used by pioioi tsu t 'c 
for voltaic combinations Silvoi , gold, and x>lntmum aio sovouilly 
less suscoxitiblo of oxydation, and of chemical aotion gcnomUj f 
than cojipci, and would tliciotoro answer voltaio pm poses both i , 
but aio excluded by then gacatoi cost, and by tho fact that coppn 
is found s illleient foi all practical pin poses 

29 It is not, howovei, absolutely no ecssniy that tho moxydahlis- 
element o o of the combination should bo a rnotal at all It m 
only necessary that it be a good conductor of olootuoity In 
001 tam voltaic combinations, chaiaoal pi opoi ly solidiflcd tunc 
thciofoie boon substituted foi eoppor, tho solution bomg such a* 4 
would produce a stiong chemical action on ooxipoi 

SO In tho aboyo llluati ation, wo have supxiosod that tho 
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metallic cl cm cuts of the combination aio tlnn loetangulai slips 
cut fiom sheet metal The ibim, liowoxct, is in no mannoi 
essential to the pi od action of the oleetiio un 1 cut So long 1 as 
the magnitudes of the siu faces exposed to contact with the solution 
is tho same, the cm lent ‘will have tho same foioc The pn oes of 
metal may thciefoie have tho foun licic supposed oi thin icc- 
tangulai plates, 01 they may "bo foimcd, as is often found eon- 
vemc lit, into hollow ojlmdois, that of tho coppoi being ho much 
less 111 dianictci than that oi the zinc, that it is capable of bomg 
placed lv 1 thin it w ltliout mutual contact 

r Uio simple auangomont lust adopted hy Volta consisted of 
Wo equal discs ot metal, one of /mo, and the other of coppoi oi 
sil\ci, lv l th a disoot cloth oi "bibulous caul, soahod in au acid oi 
saline solution, between them These wcio usually laid, with 
then Buiiaoes hon/onttd, one upon tho othoi 

The lato I)i "Wollaston pi oposctl an auangomont, m will oli tlio 
coppoi plato was bent into two paiallol plates, a space bo t we on 
them hum g left foi tho mfseition of*tho /mo plate, tho contact of 
tho plates being pi evented hy tho mtci position of bits of coik oi 
otlu l non-conductoi Tlio system thus combined was lnmiei sed 
m diliilo acid, contiuucd m a poicolam vessel 

Jh llaio of Philadelphia con tin cd a voltaic auangomont, con- 
sisting of two metallic plates, one of /mo and tho otlioi of coppoi, 
of equal length, lollod togothei m the foim of a spnal, a space of 
a quartei of an moh being left hotwoon tliom They aio main- 
tained paiallol without ton ah mg, by moan» of a wooden oioss at 
top and bottom, m which notches aio pi oxide d at piopci distances, 
into wluoh tho id a tea mo msoitod, tlio two mosses having a 
common axis This combination is lot into a glass oi poicolam 
oylmcliical \osscl of eoncspondmg magnitude, containing tho 
exoi ting liquid 

This tnimigcment has tlio gioat advnnlago of pi ox id mg a veij 
considoiabla cleotio-motixe suifucoxvith a xuiy tmiall volume 

Tho ex citing liquid lecommondcd foi tlieso battei ios xvlion great 
poxvoi is dosued, is a solution in xvatoi of *Z\ pci cent of sulpliuno, 
and 2 pci cont of liitno aoul A less intense but in 6 io duinhlo 
action may be obtained by n solution ot common salt, oi of 3 to 0 
pci cent of sulpluuio aoid onlj 

31 If is not essential that tho xvatoi in xvlnoh tho metals arc 
linmeihcd bo acidulated, as xvo have supposed, by sulphuxlo acid 
Any acid xvluch xvill jnomoto the oxydution of the zinc without 
aflooluig the coppoi will answei Ncu is it indeed nccossaiy that 
nnj acid wlmtovoi ho used A saline solution is often found moie 
convenient Thus common salt dissolved in tlio wcitoi xvill 
pLoduoo tho desned oficot, 
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Of tho vm ions voltaic oom'bmatioiis winch havo been applied in 
scientific resoai oli eg, four only have boon found available to any 
considex ablo ovtont m tho woiking of olootuo tologiaphs, tho nno 
and ooppor plate combination, dosonbod aboio, Daniel’ a constant 
battei y, Chovo’s buttery, Run sen’s modification of it, and the 
magneto -elec trio appai attts 


32 


wo rising 


Danxol’s 
tllQ 


combination, 
tologiaphs on 


v Inch 
tlio 


copper 

a r?« 


cylindrical 

Xn tins is 

* 

I !£, 


vesa ol o Of 
placed a 


<t 



at a 


is oxtensn oly used m 
continent, consists of a 
fig 3, widening item tho top 
oylmduoal vessel of nn glared 
poioolam p In thia lattei is placed tho 
hollow oylmdei of ?mo z, nlieady dosoubod 
Tho space ho twoon tlio ooppei andpoioolain 
vc a sols is filled with a sat mated solution of 
the sulphate of ooppoi, wlnoli is maintained 
in astute of satmation by oijstals of the 
salt plaood ip tho wido oup ah o d, m tlio 
bottom of which is a giatmg composed of 
wue earned m a /ig/ng dnootion bo twoon 
two conooutiio lings, as lopiosontodm plan 
Tho vessel p, oontaimng tho /mo, is lillod uith a solution 

of sulphuric acid, containing fiom 10 to 25 poi oont of aoid wlion 
greatei olootao- motive jtowor is loqmrod, and fiom 1 to d pov oont, 
when moio model at o notion is sufficient 

38 Tho following modification of Daniel’s system was adopted 
by M* Pouillet m bis ev-pionmontal resOai olios, and is tho fonu 
tmd arrangomont used in Ih an o o foi tho tolegiaplis A hollow 
cylinder a # ,fig t 4, of thm ooppor, is ballasted with sand 5, Jiavm 

a fiat bottom o t and a comoal top $ 
Above tins cono tho sides of tho ooppor 
cylinders cue oontmuod, ami l or mine to 
in a flaugo a Do two on Dus flango and 
tho baso of tho oono, and netu tho base, 
is a ling of holes Tins ooppoi vo^s^l 
is placed in a bladdox which fits it 
loosely like a glove, and is tied round 
tho nock uudoi tho Han go o Tho satu* 
iatod solution of tho sulphate of coppOr 
is liomcd into Dio oui> above tho cohh* 
and, flowing through thb ring of holo^, 
fills tho spuco between tho hhuidor and 
tho ooppor vessel. It is maintained , xfa 

its state of saturation by oiyetals of it|o^ 
salt deposited in tho oi^p* 
then iramoisod iu a yossol of glared 
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cool am i t containing a solution of the sulphate of /mo 01 tlio 
londo of sodium (oommoa salt) A hollow cylindoi of zmc A, 
Lit down the side so as to "bo capable of being ©iihngcd, 01 0011- 
Lotcd at pit asm a, is immersed m tins solution smioimdnig- the 
uldoi 'I ho poles aio mdicntod by tlio conduct ois p n 9 tlio 
sitiv© proceeding fiom the ooppoi, and tlio negative from 
o /me 

M PouiUet states that the action of tins apparatus is sustained 
tliout sensible vanation foi entno days, piovidcd tlio oup abovo 
o cono d is kopt supplied with tlio salt, so as to maintain the 
Lutiou m the satuiaied state 

In the battei les used foi the telegraphs on tlio Pionoli lailways, 
o liquid m Inch the zmo oylmdoi is rmmoised is piuo watei , 
d this is lound to answei m a. veiy satisfaotoiy maniiei 
The oui lent ilows horn the ooppoi cylindoi and lotmns as usual 
tlio 7 ino 

34 Gioyo’s battei y oonsistB of two liquids, Biilphm 10 and nitno 
ids, and two motals, /mo and platinum, ananged m the following 
xinioi — - - 

A hollow oylmdci of /mo / /, tig 5 t open at both ends as already 
■sonbed, is plueed m a vessel of gla/ed poiaolam v v* ‘Within 
is is placed a oylnidiical vessel v y } of unglttzutl 
lGeluin, a little less in diamotei than tlio /me 
f , so that a space of about a quailoi of an molt 
ay sopai alo then siti faces 
tins vessel vv t is insoitod a 

lmdoi o 0 of platinum, oi>on 

the ends, and a littlo less 
an v v t so that then surfaces 
ay bo about a quai tci of an 
ch a Bund ei D llu to sulpl umo 
id i« tliou pmued mto tlio 
ssol v v, and concentrated 
ti ic acid into v v, l pioeeed- 
g iiom the pi at mum will then 
> the ijosihvo, and N piococdmg from the /mo tlio negative polo 
Bunsen contrived a battery which lias taken his name, and 
hioli, while it letums all tlio eflleionoy of 0 iovo*b, oan bo con- 
iue ted at much less expense, tlio platinum olemont being rojil need 
/ the olitaper mater ml of chaiooal 

In tlio vessel v u is instated, instead of a lrolldw cylindoi o£ 
atmuin, a solid cylindrical iod of chaiooal, made from tho 
siduiim taken f l tun tho lotoitsof gas-xvoiks A strong porous 
ass is piodutod by lopcaltdly baking tho pulvonsed coke , to 
Inch tho icquuedioim is easily imported Dilute tmlphuuo ueid 
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is then pomed into tlio \cssol v v, and oonoontiutc (1 nifii'Mi * * 

into v v The eleotno fluid issues fiom a wno conncotccl will* th* 
ohm coni, and returns hy one connected with the /mo 

Messrs Deleuil and Son, of Pans, havo fabneahd Imllmi * >* x 
this pi rumple 1 with gieat success I havo ono at pic^c'iit ut u * 
consisting of fifty pans of /mo and oaihon ojrhmlus, tlu> ✓ nm In m j 
2 £ mohes diametoi, and S inches high, winch poiJUnmi \ ** 
sati&faotoiilj 

The chief advantage ot EanioPs sjstom is that fiom A\ht«?i ** 
takes its name, its constancy Its powoi, howom, 111 m * 
efhcient state, is gieatly mfciioi to that of tho cailnm 01 iilnfnmt » 
systems of Bun son and Giovo A soi ious pi aotionl nit oi i % i uii u < ^ 
iiowevei, attends all battenos in yluoh concontialul mtiJo m id r *• 
used, owing to tho diffusion of mti oils \ apimi , and th<i mpiiv t * 
which tho paitics working thorn mo ovposcd hy lospn m , if It* 

mj own ovpeiiinents with Bun son* s batteixes tho a hi slant ) hi * 
been often seyeiely affcoted 

In the use of the platinum battoiy of Giovo, tho imi'UMU \ m t 
due e d bj the evolution of mtious \apoui is soimtunr * mill, u* i 
by enclosing tho colls m a box, fiom tho lid of wlmilt a ml 
proceeds which conducts thoso ^apoius out of tho 100m 

In combinations of this hind, Eh (PSliaugnossj mil> him 1 
gold for platinum, and a mivtuio of two pails by m t » Jil it 
sulphuric aoid to ono of saltpotio for mtiio acid 

Tho method of pioduoing tho olootno fluid by Iho mtil mil m h i 

of magnets and bodies susceptible of magnetism will bo th unh t 
heieaftei 


35 Although each of tho simple combinations dfsenbi d nb M 
would pioduco an oleotuo ounont, winch, bomgtiansmiU* ii uuuu \ 
conducting wire, would bo attended with oftoots sufiicnmtt \ r 1 1 1 ( i t ■ % " 
to manifest its picsonco, such a oiurent would bo too h Tm ( m t( 
intensity to soiye the pui poses of a tolegiapluo lino , and mi tl t 
other simple voltaic combination yet disooveicd ivoubl i i\d I * m 
ounont the neoessaiy intensity, tho object has boon altuancit la 
placing m coimeotion a soiios of suoli combinations, l n mtvh 
mannei that the oiuionts produced hy taoh oi them lxnu r h<m 
nutted in tho same ducofcion, on tho eamo coiuluohia? wn <( * 

oMamed haVinS ^ mtonslty duo to suoh oombmatmn «m> I 
n voltaic 8 ” I rirni lmj?l0 V ° lttU ° ° 0mbmatl011s > 80 *» ' 1 


W tti 
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30 Qirr of tho most snnplo 
rein evented in Jig- 6, which 

rit, o 


foims of voltaio billoiy is tlmi 
consists oi a gla/cd cm l lion 

waio tiough, dmdod by 
P ait it ions into a sciios oi 
paiallcl colls, and asones ol 
jn /ino and coppei plate s, a' is' 
of shape and an igmtudo coi 
icsponding with 11 io cells 


A “Mill I 



rt-H n /ill /111 


^ ri 





each coppei plat o honif. 
comic cicd til tho lop , mult i 
tho wood, by a lmud o 
metal, w lilt tho /me plat( 
w hioli unmoditd ol v suocet d 


it in the senes 3?oi lne\ity, let; ns designate the fust coppci plato 
c 1( tho second c a , tli,o thud, c a , and so on, piot coding iiom \ 
toivaids n', and let the ( liist zm© xd*ile, n lueli is emnu okd Avifh r 
by a rmital hand, bo called / a , tho novt, which is sunilaily oonncotn 
witli c a , bo called and f.o on fiom A y ton aids id Non, tin 
liiloivals betn con the palates being so nuaiigtd as to conchponc 
mill tho lcltb of tho cells, tlio senes of x>hitcs may ho lot dimi 
mto tho cells so that a pai lition shall sejiaiato ovuy xmn of x>lati 
which ato connected by a metal hand Thus, the hist ximtilioi 
will pass between and tho second betw i on c a and / t , 11 k thm 
between and /„ and so on It appeal^, tlioioloio, that the fiis 
cell x>iooLidmg fiom l towaids n mil contain only 1 ho (oppci plat 
Oj, tho second mil contain r B and tho ilmd, and and in 
on, tho last cell at tho evtioimty it of tlio senes oonlainmg onl 
tlio last / 4 nc xdate, wlucli -we shall call /„ 

Now, it is oMdent that at tho aiiangemont Urns stands, thoflis 
mid lust colls of tho sonesuould dillei fiom tlio lnttiint ihato ones 


inasmuch as, ’while each of tho lattei contains a pan ol plaits 
each of tho foinioi contains only a single x>laio, flit? liibt coppt 
Gj and tho last /me r L'o comx>lele the anangtmnmt, then, ion 
it mil bo neccssmy to place a /mo plate, which wo shall call / 1 , u 
tno lust Cf 11 to tho lcit ot 0^, and bo as not to bo m emit it t with it 
and in like maimer n coppt i plate, winch WrO shall call < n) m ih 
last ci 11 n to tho light of / , and so as not to ho m contaot with il 
fjot wiles ho soldo i t d to tho njipci edges of tlioso tnmmal plate 
and c,, and lot them ho earned to any desued distant ch, lm 
finally couik oteil with plates, or any otlioi masses ol metal, bum i 
m tlio giouncl at n f and p', Jig 7 

These dispositions being made, lot us suppose tho cells to b 
tilled with a weak acid sol a boa, snob as has been ahead} desoubcd 
but so that tho liquid m ono cell may not ovoiilow into tho nevl 
ISO 
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A mu 1 out of eleotiieity will now bo ostablinhcd along tlio who 
passing as indicated b> the snows, lioiu the last eoppei plulu at J? , 


T'f, 7 



* 

to llio otutli ai p’ } and ictiumiig bj n* to tlio hist /ina plato z u 
at is 

This ounont is pioduccd In the combined Aoltut notion ol nil 
tlio pans oi plaits Contained m the cells of tlu liough 

17 Tlio om n nt pioduccd by tin combination / x r lf in {ho hist 
coll, will dow fiom tho pi ato by llio band of metal to the plato 

in llit second coll, It will follow tins comsc because ol tlio 
( oiidui line, powet ot tin nu inl«, mid the insulating powi i of tlio 
wood and cnilhcnw mo, which pifscnts its escape b i om the plato 
j j it will pass tlnougli ilia ncidul ated watei to llio plate c , Jbi 
ilthougli tlus watci has not a conducting powei equal to that of 
metal, it has no^ oi tlieloss suilicu nt to eontmuc the muicnt to 
Tiom Gj it will p 11 ^ by llio band of metal to /„ and Jiom that 
tlnongh tlio liquid m tho thud cell to c,, muliiiom that by tlio 
mot al to /^, and so on until it mines at tlio Inst pinto of tho 
boiios, iiomwlnoh it will pass, by tho conducting win , fioiui t o 2>* 

It is cMilont, tlioiofoio, that tho ouii out j)i oduood by tlio M>ltiuo 
oombmatton m tho iust till must pass mioccssrv cly thioug& tho 
plates and liquid m nil tho cilia bt toi o it t an amvo nt I’ 

In tlu Ramo niannei it nmj be shown lliut tho emnnt pioduccd 
m tho second coll cent tuning / a and t ^ must pass LlnougU nil tho 
biu< ceding cells h< fou it can it noli J , and so of nil tho oilu is 

18 Now , if the me 1 als and liquid wine pit liiot cmuluctois, t noli 
of th< so mini ills would iumo itfc l with uiulnmnislnd ioiot , and 
then llio ciuicnt upon (lit wn o i* p f w ould bo as many times inoio 
mtensi than a omunl pioduct d by a Kinglo yoltaio combination ns 
{licio mo eills 3lut this n not so Tho motidn eoxipci and /me, 
though good conduolois, mo not pc i fir at ouch, and llio acidulate tl 
wall i is a iciy iinpuhot one 'J 1 10 conncquenco is, that tho 
ouii cn Is htw ci ally x>ioduced m each of tho cc lb, miilct a eon bidd- 
able loss ol ibieo bofoic they ni m o at the con dueling who vp*> and 
nifttlumalical fummlni, bused on thcoi ctical pi nun pies and ju i%< Uaul 
data, lia>o boon eoniincd to e^fuesa meaoh ease tho oth of tins 
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diminution offoico duo to the lmpoiftct conducting pouoi, 01 O10 
it stance, as it has boon called, of the elements oi tho ballon 
Without going into tho icasoning upon whioli these him sh* u 
lions mo founded, it will bo sufllciont ioi mil pit suit ohji . I U* 
state, that m all eases, a cun cut of giuxloi 01 less foioo is turn 
imtted to tho tmrnmal xdafco of tho senes fi om cut h of the < « II *, nr* 
mafctoi how muneious they maj be, and m some ousts bull'll* 
ha^o been eonstiuctcd and bi ought into opmation, m mu nhln* 
loscarches, -nhioh consisted ot as many as two thousand, piuin 

Xilatts 

30 To simplify tbc explain ition, as well as bt cause tlio futm 
desmbed is \eiy geneially used foi IclcgiapUuo x nn l ,ost 
licie selected tho plat o blit tciy to illustiato tho gent ial pmuupli 

upon Tvluoh all \ eltaio combiuations aio iounded In Hg S j * 

lepit suited the di jin — 

3 sit ion ol tho tt^luirb 1 ? 

in a hattciy ioma d i*n 

tho pu moiplas el Dunn l 

oi Cliovc, uheie (In 

motnllio ceimeeUoii oi 

enoh coppt 1 oi ohm oil 

(demon t oi one pan, 

with tbo /mo tleniiJiL 

of the succeeding pan, is repi ea exited by a lcotaugulai molalhi h u 

oi ivne 

iO Each, combination of two motals, oi of ono metal and thin — 
cod, which ontcis into tho composition of a Tmlloiy, is usttn H\ 
csllcd a tunt, and sometimes an nnnu U'hus, ft baltuj m 
s ud to consist of so many x vnis, ox so many x li mi nis 

The end of tho battery from whioli tho ounonfc issues is pjilh d 
its TosiTrvn 3?oui, and that to which it lotiuns is rulhd it » 
m GATrvE 3 ?oi/e Thus, in tho bat tones oxfilamcd above, J* is tint 
positive, and jf the negative pole 

Since m the most usual elements, mio and ooxipoi, tbo mini nfc 
issues fiom the last copper pi ato, and lotuins to tho diet /mo 
plate, the positive polo is sometimes called tho COJ^iu it roi i , and 
the negative the ttkc j»ole 

41 The voltaic bntteiy is sometimes eallod tho v on. uc I’lii 
Tins tei m had its ongin iiom the foims given to the in st voltuio 
combination by its illustrious mi entoi 

Tho hist pile constructed by Volta was fanned as follows — A d me 

ot 7 ino was laid upon a plato of glass Upon it u ns hud an <upml 
disc of doth oi pnstebonid, soalcod m acidulated w atoi Upon Ibis 
u as laid an eqxiol disc oi coppox Uxion. tlio 00211101 woxo hud, ju 
tho same oidei, tin 00 discs of zinc, wet cloth, and coppti, and tho 




VOLTAIC PI LI! 


tmmo taupci position of tho same combinations of 71110, cloth, and 

ooppci , was continued until tlio pile w as completed Tho high-e^f 
disc (of ooppci) was then the posilnt , and the lowest disc (of /me) 
the negative pole, aeeoidmg to tlio pi me iplca alieutlv cxpl imed 

It \\ as usual to heap the tli cs in thou places hy confining them 
between lods of glass 

Suoli a pilo, w ith conducting w nos connected l n. t> 

with its pole&, is lopicsentod in lig T 

J .2 As tlio battoiios ust d on tiUgiaphio 
lines aio liable to iitquont Kintmil fiom pl»co 
to plaeo while chaiged with the acidulated 
watoi, 01 othei exciting' lupoid, it has been 
found dosuablc to contuvo mums to pre\ cut 
siuli liquid limn boing spilled, oi tin own fiom 
cell to cell Tills linsbedi imU oily accom- 
plished hy the simple cxpidiontof iilhpg tho 
cells with silioions sand, which is kept satu- 
rate d with tho exciting liquid belong as tho 
battei jr is m opcintion 

Id It is often mocssniy, m tcligmphio 
opt ltitions, to uu> the mtonwity of the mu tent 
This is accomplished, within on Inin limits, 
w ithout oliangnig tho battoiy, in tho following; 

mnniiei — 

If it ho desned to gL\o tho full foico of 
tho haiteiy to the ouuuit, tlio wues aio 
attaeliod to tho teumnal plates, so that tho 
out no bftttei j is between tlum I Jut it any 
loss intensity is desued, tho wmis, oi ono ot 
them, is attached to mti inn diato idiitea, mj 
that they shall meludo botwoii tliom a pait 
only of tho ballcij Tho xnut me luded he two on them is alone 
relive m pioduomg tho muieut, all tho olemi nts which aio outside 
tho w lies being jmssivo T’ho l)attoiy, m t fleet, is converted into 
ono of tew oi elements 

Provisions an made, which will ho oxphunod lioieaftox, by 
which tho 0^)01 atoi can, by a touch of tho hand, thus *\ ai y tl 10 
foi co ot tlio battei \ 

df Tlio battcucs gcntiallj used lot tho ICnglish lelegiapha 
aio thobo desonbod m (d(i) Tiny tuo usually ehtuged with 
sand, wettrd with wnlci mixed with hulplumo aoul, m tlio xuo- 
porfcmn ol about ono pail of Miong acid to liftun of watei A 
more intense cunont could ho odueed by using a sLonect 
solution, hut it is found piofciablo to augment its mtoiisitj by 

moioa&mg tho nuinhoi of pdates m tho hattciy The dimensions 
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jf tho plates mo gcncially Tom to fixe incites wide, and tin on to 
fotu njehes deep Tho thioknesa of the /mo plates is somethin,; 
Jess tlum ft qu qi toi of an inch Cl ho colls aio idled with srmd to 
Titian an moli of ilia top, and the pm. Is of tho plates aben o Llm 
sand me x mulshed as a piotccfcnm against oouovion, and to ku>p 
them clean In geneial, tlio tumcjis an mndo cithoi of ghi/ud 
eaithcnw mo 01 some compact wood, such ns oal , 01 loti , made 
■\\ at ei- tight bj ccmont 01 mauno ghio AVI ion tho tiough is wood 
tho pin ti lions of tho cells aio slalo, tho -width of oath cell bum; 
one moll and a qnutci to one inch and a half 'llio tioughs 
contain, somo Iwcniy-foui, and some twelve erlts 

Eatteiies of this soifc, consisting of twenty -foui cdls, gpn a 
ouuent of suftloicnt foicto foi a luie ot w no of lo miles bm 
of) miles, 48 cells, and foi 75 miles, Hugo liouglis of 21 cells mo 
l e ejuiL cd Ati AV alkci considcis that tlicso battciios givo supei- 
Ilnons foi co, hut tlinfc it is necobsaxy to pioi ido against tho 
Contingency ofleakago by accidental defects of insulation 

15 Tlio dux ability of these batteries is moi eased bj amalga- 
mating tliu /nio plates Tins is effected by fust wnslinig the in m 
acidulated watci, and then nnmoismg tluni m a bath ot moimuy 
foi one oi two minutes CL'lio moimuy will combine with tho /mo 
and fenm a supci/icial coating of tho amalgam ol /mo A\ r hon they 
me w oi n h\ use, tlioy ma\ bo lcstoicd, 1 u scounng tlionx, ami 
submitting them to tho same process, and this may be continue d 
until the /ino becomo too thin to hold to go then 

Mr AYVLlvoi states that now bafcteiics, when oaio fully put 
togelhoi, will, with caio, do duty fox six oi eight months, idu u 
tho woilt is not ioiy heavj , and by washing the sand out with a 
ilow of water, and ltdlllmg thorn, they lia> o fioqucntly lomium d 
on duty ton oi twelve months, or e\en more, without having been 
sent m for i G- am&lgaumtion * 

*16 Having explained, gcnoiallj, tho anaxmex m which tho 
olectiio cun cut is pi oduced and maintained, I shrtll nowpioccod to 
explain the vauous oxpodients by w hieli it is eonduoted fxom station 
to station, along tho tologiapluo lino, ancl by which mjuium i 
waste by leakage oi diamago is prevented oi diminished 

The conducting w nos used for tclogiapluo lines mo of mm, 
n anally the Bi\th of an inch m clmmotci On all hmopoan lint s 
they mo submitted to a piooess called galvanisation, being passt tL 
till ought a hath of liq_md /mo, bj -wluoh they bcoomo coaled with 
that metal Tins zinc mu face being casilj oxjdablo, is booh, by 
tho action of an and moistuio, corrv cited mto tho oxydo of /mo, 
which, being msolublo by watoi, remains upon tho who, and 
piotcots tho lion fiom all oouosnm 

* El TU jMamp , p 8 


f3i 
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^ hen a gioat longth ol w no is to bo sti etched between two 
distant points without intermediate snppoit, steel who is otton 
piefcnccl to non, m consequence of its gioatei sticngth. and 
tenacity 

Copy ct being a bottoi conductoi of olcctiieity than non, as well 
ns being lo&s fouscopliblo ol ovydafcion, would on tlioso accounts bo 
moi c eligible fui tclogi aphio pnuposts Its lughoi price, and tlio 
possibility of compensation foi tlio mfonoi conducting powoi of 
11011, by using gicaloi battciy powei, lias londcied it inotoiablo 
to uso that metal 

47 Mi X light on, the inrentoi of some impoitnnfc impi o> omonts 
m tclegiapliio nppmatus, altlims that, i\lien gal\ amsed non wnos 
puss thiongli Inigo toivns wlioio gieat quantities of coal aio 

bui lit, the sitlxihui cous acid gas 10 suit mg liom such combustion 
acting ux>oii the oxjdo of ^iuo which coats tho conducting who, 
com cits it into a sulphate of /mo, which being soluble m watci , 
is linmodnitoly dissolved by mm, leaving the non nnxiroteotod 
r llic who eonsoqucntly soon msts, and is conodotl Mi Tlifthton 
says, that in sumo t isos ho has loimd lus tclcgi aph wiics 1 educed 
by this cause to tlio tlmuitss of a common sewing needle in les 

than tv o y c ai s 

Tho wmes usul on tlio Amo 11 can lines aio of non, sinnlui to tho 
35 iu oiio an, lint aic not galvanised They soon boccnno coated with 
Uicii own 00-3 do A pm of galvanised who s ha\o boon plnaod 
bofcweon ITovv Yoik and Boston, and I have been informed by Mi 
Bhallaci , tlioscoiolaiyof tho Amci ican Tol egiaph Confedoi afcion, that 
at ooi tain timo3 dmmg tho vvmtoi , it 1 ms boon found that they v\ ci o 
unable to woilc tlio tologtapli with the so wnes, while its opeiation 
w ltli the vvnos not galvniuacd, w as unm lei i upted Mi bhaflnei 
also slates Hint scvoial anomalous on oum stances havo been mani- 
fested upon some oxtensivo lines ol wno oi cotod on tho vast 
pinnies of Mifttsouii Thus, m tho months of July and August, it 
is found that tho tolegiuph cannot be woilccdfiom two to siv m tho 
afternoon, being tho hottest hours of tho day These oil oum stances 
aio ascuhccl to some unexplained atiuospheno effects 

48 The mannoi m which tho oonducting wires mo earned from 
station to station i a well known ► Evoiy lailway tiavellei is familial 
with tho lines of wno extended along tho side of the railways, 
winch, when numoious, have been not unaptly compared to the 
sot ic s of lines on which tho notes of music mo wmtten, and which 
aio tho mot film wnes on which m visible moss ages are lining oon- 
Uimnlly with a speed Qmt um passes imagination Those are sus- 
pended on posts, mooted at mtoivals of abput sixty yards, being 
at tho i aio of tlmty to a nulo T'lioy thoi ofoie Supply moidcntully 
& co nv on lent means by vilnoli a pas sou go i can aseoitam tho speed 
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Of tho ti nm m winch Iio UaM-ln If lie wiml fhn lmmlni <>t 
tekgiaph posts %\hioh prtHs hwijo in two mumUs, ilml nuinin 1 

WlllVvpiCHS 311 miles JJL .1 haul t I wj 8]H( (1 ol tlu illHll 

40 Since ilio o ui ion t of tlcoliioifj which ilouw along thawin' 
lias always a tendency to pass by the ohoitosl loulo possihlu to Ho 
gi omul, it is evident that tho rmppoilsoi they ms upon On i 
posts ought to possess, m tho lug hud ulluinahlo digm, Ihu pm 
neity of insulation ♦ foi o^on though tho I'utno slu inn cil oh (tin nl 
iiuicl might not mako its ( soupo at any one supiioi l, 1 at if liHb 
escaped ut one and a litllo at anotlni, Urn imuont 'would, m n 
long 1m Oj bo soon so diiunul (hut u hat iu>uld nsmun would 1 m 

nisuftlcuint to pioduco those c(h els on w Inch f ho t()lcnni\ ol tlu 
teleeiapli dopojids *G!i oat pit cautions hu\o Ihiiotojo hi ru Inti n, 
mid mu oh soionlillo mgonuitv has In on t\|iomhd m umiiaiii 
suppoits which bhall possess, in the Inglust attaninhlo tin 

piopoity of insulation 

50 'J o each of tlitho jiosts oi polos mo aUuoln d a * main luhi * m 
lollois, oi othci foims ol supiioit, m poicotuui in glass, iu Ihoio mo 
wues to be suppoitod ^uoli who passts UticmgU a tubi , m it 
suppoitcd on aiolloi , and tlu) mult nal ot tlio tuhos oi i olh i i In nt l 
among the most peiioot of tho olasa of non- eoi ul no ling Mihtdium >, 
tho cheapo of tho clootumfy at tho points cd umtuet is ltujndc d 

!Wot with standing vanous pi ec nut ions of this hind, a i oil udi ihMi* 
escape of clootmity still takes place in ml W< alia i f J lm coat oj 
moist mo wdnoh oolleots on the wun, its eapjioil, and the j h n*l B 
bomg a oonduoLoi, oanics away moio oi less of tlte Jluid Consi 
quenOy, moio powoifnl bath tics nto iu ccHsaij to gn a i ih oi to tho 
telcgiapli in. wet than in diy wontlu i 

In P u gland, and on tho fVmlintml, thonmtiiinl lutluito mud 


foi tho cux>poi ta of tho wnos is xnmeipully a Hint of < si i then iu 
stone waio In llio Umt< d State i it ia gem lallj gins <* 

51 Tho foinifl of tlioso mimlatiiig Fmjipoits me ’unions Taken, 
rings, oollais, mid double cones, aioHOvoially used Tlio inati ii it 
used moufc commonly m luiglancl, a noit ot blown atonmvmi , Jnu 
tlio aiHantago, besides bomg a good l mod aim, of tin owing oil wet, 
as watei falls fiom ft duck’s w mg, leaving tho win face di y A pit ohet 
ofthifr waio, plungod m watei , soaiecly lotmiiH any moiHluin upon il 

52 Tho jiosts vaiy gonoially iiom Id (o dt) ie< t m luighi, the 
lowest who being about ten foot above tho gnmiul, ext opt m 
eases wlioie gioatoi height is icquualio allow •vehurtoa to p/i i 
under it, ns when the wiles oichh a common xond, oi pioiH fioin 
one side of tho laihvay to tho olhoi Tlio peh'H tun ahout (( 
inches squai o at tho top, and inoictiso to 8 mnlun rtl the hultmii. 
In somo oases thoj aioniijnognated wilhoeilaiu ehenmalnolufiiiii g 
to pie soi vo thpm fioni lotting, and aiogoiiciuHy painted, the pai Is 
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winch aic m the giound being olrui ad ancl tailed 
of tioatmonl, liovtovoi, -vanes in diflaenl count lies 
53 Jn hgs 10 niul 11 mo 
n pic son ted (hftcionl foims of 
•suppoits used jn England 
To cioss-pici os of wood, A v'. 


boltod upon tlio post (fig 10), 
mo attached Imlln, b t oi stono- 
Wtu o, as dc, sunbed above, in 
which gioo^vts oi slits mo 
ioinud to iccoiyo aiid supptn fc 
tho wnos These suppoits 
mo pi o tooled fiom nun and 
Aom tlio deposition of dow by 
liomls of /mo- coated non 
pi act d ovci thorn Glass bt mg- 
bO much bofctei an insulator , 
balls of that matonul aio io~ 


Tho rnaimoi 

ii 0 io 



contly bung substituted toi 
th« stoumvtLic 

Anothu foim of supnoit. 


&bt 1(U < db> asoitof sloping i on f,ia lopiesentedinllg 11 On tho front 
of the post ib a wooden aim to winch a eoncs of b tone-waie nags aio 



attached, through which tho wn es pass, These i mg£> liavo tlio foi m 

of two tiuncatcd cones placed with tlieii laigci bases lu oontaot 

It is nsiiiil, vhcLo tlio \v lies aio numojavm, as on sonio oi tho 

lines nom London, to altaoh these suppoits both to tho fiont and 
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back of tho post So mum ns thnlcon of those suppoits may h< 
soon upon somo of the posts ol tho NniLh-Wt stum lino in in 
London Tho mio s suppoiled on somo o£ the ho nui continued In 
Lncipool and kTauoheslei , and somo ca on to Glasgow 

54 If tho same uno avcio earned o\ti a sue mssnm of Hiippmf * 
foi a coitam distmco, they Avould attci n 01 1 1 am limn be conn 
slack and hang an cuivos between post and post This would In 
attended with gicat ineom < niuioo and contusion, lnusmiuh at 
ono w lie — especially ivhon agii ited by wind- would ccmio in con 
tact with anotlioli, so that the cm touts i mining along tin m would 
ps&s fiom ono to anothei, and tho paopn si^imln conveyed h\ 
such oiments would no long* 1 lenolt thou df wtm ilnm 

To pi e\ cut this, axipaittfcus loi tiglitoiung tho w no nm on nil 
such lines pi oyi do d at com on lent distanets, such us lmll-a-nulo, 
ujioii jjo st s Avlnch aio thenoo o sited wmrhnfj jjos/v Tin s* po t 
ait of laigci dimensions than llio oidiniuy posls A gino\irl 
dinm, on luoh tho aa i\o is A\onnd, is attui'lud to tho in by a boll, 
which passes tlu mi gh tho post, hut chai ot tho avoihI Ujkhi tin 
holt as Jived a 1 at diet wheel by which tho di mu may ho hum d 
m ono duection, so as to coil tho wno upon it, AVitli n, t alcli A\hu h 
XnGAcntsits loeoil m tho othoi dueoiion, and then hue imuntuum 
the tension of tho aaiio The bolt is kc \>l liom tonluot as Ith tho 
post "by jin^iug tlnongh a sionoAvaio colhu 

The ciuiont x )nssfti thiough Irho windti and tho bolt, lie u» 
hemg motallio, but m case ot any inLuiuption aiming iiom Ibo 

i is is 



ovydation of their surfaces a snpplomontat picoo of oonduotimr 
wno 13 piovided, which conncols tho mam wnoa at points luki n 
above and boloAv tlio winding post, ae 10 pi os on ted m Jtg, V 2 



msuxA'riim supports 


55 In Franco tho posts mo fiom ti\ ent^ lotluitj foot high 
placed ftfc distances vaijmg iiom bivly to s c vent j j ai ds 'isuxuloi* 
and bunk to u depth of fiom thico to seven feet m tho gionud 
They mo linpiegnatcd with f»ulxihato of copj>ei to x>rcsoi\o them 
fioip. lotting bj dam xi 

CL he conducting wno icsts m ail non hook, w Inch is fastened 
by sulphvn into tho highest pail of tho cavity of an inverted 
hell, fanned uf poi colain, fiom ’which two ears piojeot, winch mo 
sol owed to tho post 

A section of tins appaiatus is given m fig 11, and a sida mow 
m fig 1 1, tho figuics being ono-hfth of tho aotuil migmUido 
Tho winding posts iuo x>laocd at distances of a ledomotio (si x.“ 
tonths of a imlo) f Jho a^ijiaiatus used foi tight c mug tlio wne 
consists of two diums oi lollois, 
each cat lying on its avis ui niche t 
w hcol w lth a catoli '1 heso di urns 
mo mounted on non idles fanned 
at thy ends ol an non bin, Tvhioh 
is x>nssed ihiongh m ox) oiling 
m a x >t)l <*olam suxixioifc, uiuL Se- 
oul cd in its xiosition by i>ms, tho 
poiaolniti snxipoifc hemg alfcnohod 
to tho xi°st hj soiows x } as sing ih tough oars jitojocting fiom it 
A itont viow of this winding axix>ai atu» is givoit fig Id , a 


IlfeH U,ij 



1 igf 15 



side mow of iho xioicolam sitj)poib showing tho oxiorung tluough 
which tho non bm is pn isotl, and tho boiows by which it is 
attached to tho xiosl, is givou in Jig 1G 
tl heso fig m os aio ono-Jltth oi tho zeal 
magiutmlo of tho axJX^zatus* 

Tho conduotmg w nos used m Fianoo 

aio sum Leu to those mod on tho Knglish 

linos 

OIj Tho insulating suppoitn of tho 
wnos ust d. on tho Amoiicnu liuos aio 
voiy vaiious m foi m ► 

Tho Buppoits upon tho x )llU01 L >a ^ 

Uoi bo linos oonsiat of a glass knob, 
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i ni>cd 


Mia 


fig 17, upon which two pi 0 ] co tmg ling'i aio i nx'-cu ni 
gioore between which tho who is mapped T-l* 1 i M ,lys ItJiolt 

is attached to nn non shank 




of the i mi 


rv 17 ^ , 

nt. i epicsontea in fig 1 8 , w hie Ji 
is dn\en into tho post 

Anothoi foim of suppoit 
used on tliosc lines is icpic- 
sented m fig 19, w Inch consists 
t of two i e ct mg ill iu blocks of 
glass, in oaoh of -which is n f>omi- 
cylmducnl gioo\o coiicsponding "with tho thickncse> 
ducting \\iig, so that tlio w no being laid m tho ^ tom oof mo 
of them, and tho othoi homg Jnhl upon it, will !><)■ comph ti lx 

enclosed ^ i tlun the block of glass piotluucl li\ 
then union 'flioso hlotkflof glass mo muimmiltd 
and protected by a laigci Idoclv oL woo<I, hh u jne 
sented m tlio Jlguie, wheio the white juii ( lupm n nt i 
tho glass, and tho shaded pint tlio ^vooil 

CLho supports arc somctimos attach i it tu the anl< a 
of tho posts, and somotunoy placed ufiou an lum- 
zontal oioss bai* as represented nr fig 20 * 


I isr 19 




The supports used In House's lines consist of n enp about 

five mohes in length and four inches m diainett^, linvnig n 

ooarso sorew-hko suitaoo out msido and out 'thin gjuns cap 

(2) fig 21 is sei owed and cemented into a hell - ahupi d non 

cap (1} bom thieo to foui pounds, m weight, pio^t <dutg m 

inch below the lower edge of tho glass, pioteohiHy it Juan 

being biokon, tins is fitted with muoh oaio Lo him ton nt 
HO 1 
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tlio polo (3), and is oo\cio<X with point 01 varnish The con- 
ducting wno is fastened io tlio top of tlio cop by picketing 
non points, and tlio lvliolo of Uio non cap is thus m tlio cncnit, as 
tlio li o is of lion and not insulated To 
pi over it tlio deposit of moisture, the glass is 
envoi od bj a varnish of gum-la o dissolved 
in alooliol* and tho ling-like foim of the 
glass is to cau st any moistiuo to bo 
can led to tho edge and tlioio drop olb* 

Tho lies on tho American linos are 
not usually galvanised 

d7 One of tho foims of insulating sup- 
port used on tho Gounan linos is xopic- 
sented in hg 2 £2, and consists of an 
insulating cap placed on tlio tapering ond 
of a post T Tho post tci inmates in a 
point Cf an inch and a half m length 
and about sw linos m diamctei , this 
polo is co^ oi ed with a poiceluin cup d d } 
n soi fc of lovciscd cup, on its summit o } theio is a hole inlaid 
■ui til load, m which the conducting who 
It h on tei s , this msul ntoi is then covered 
with a loof 

£»8 It may bo ashed what pi events 

tho escape of the clcotnc fluid fioni 

tho smfaoo of the who beta eon iiost 
md post ? In gcneial when, wnos aro 
used on a smallei scale foi tho trans- 
mission of elcoLuc cun cuts, the osoapo 
of tho fluid Is pi e\ on ted by wrapping 
them with silk or cotton tin cad, wlnoli 
thus forms a non - con duo ting co^v oi 
till on thorn, but on tlio soalo on which 
tlroy aio used on tolrginpliic lines 
tlio expense of tins, mdopondonlly 

ot tho dill lenity of pi at acting such co’voiing fiom dostiuotion by 
iv oath oi, would londoi it inadmissible 

59 Tho ntino&pliGio, when diy, is a good non- conductor , but 
this quality is impaired when it is moist In oidmaiy o tiller, 
liowcvoi, tho mi being a sufficiently good non-conductoi, a 
i no tall ic who "will, without any other insulating omolopo except 
tlio mi itsolf, conduot tho slienm of oleotnoity to tho nceessaiy 
distances It is tnio that a contod ruio, suoli us v\o have 

* Twin bull oa tlio Klcctuo Tologiaph, p 170 Pintado] plun, 1853 

in 
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described, would be subject to less 'waste of tho olootno flimi * eJt 
toute, but it is moio economical to pioMflo buttem s ml (hex 
powciful to bear this waste, than to co\ei such ovtonsiv o It iipvt * 1 1 
of wno with any cm elope 

00 Atmosplieiio clectucity having been found to booctn i 1 p 1 1 
ally attiaoted to tlic wnes, and to pass along them, so u i *** 
distuib the mdieations of tlio tclogiaphic mstiununts, si**** 
sometimes c\cn to bo attended with no mconsidoi tblo dm* * 1 


to those tmplojcd in w oilung tho appamtus , \ in ious < \|u <ln i » * * 
have Leon contrived foi lemoning tlio incom cinem c and im 1 1 m \ 
the d angci Tho ouncnt pi o duct d In this atmospln i io t h of i h 1 1 y 
is often so intense as to icndci somo ot tho Juici wms u i* 1 
ccitnin paits of the ippaiatus at tlio stations, icd hot, m*il 
sometimes 0"vcn to fuse thorn It also pioduets "sciy * 

effects by doniagnotismg tho needles, oi nupai ting: peimurn 
uagnetism to oeitain bais of lion included in tho iippiuutii ** 
which thus becomo unfit ioi use 


61 One of the expedients used foi tlio pio^ention of tin » + 

1 uconvement and mjuuous ofFects is to i>laoo common lighlmrt *' 
eonduetois on tho posts Tho points of tlic jg aio shown upon 1 1 * * 
posts m figs 10, 11, and 12 

62 Walhci of tho feouth Pastern Company and 3\l 1 ti «. 
guet of Pans, hayo eaoliimentcd an mstiumont ioi tbn In It' * 


Xnolection of telegiaplnc stations liom atmosphono elect mi ill * >■ 

chniges Both these conti n auces luv vo be on found in puielii «> 

be efheacious, and though diftcimg aliogothoi m fmtn flu^ u* * 

sunilai in punoiple In both, amuoh flnoi wne than any w In* 1 1 

lies m the legal ai louto of tho ciuient is mtei posed between il<«' 

Imo wme and tho station, so that an mltnso and dau^tnm 

atmosjjliei io cui rent must fust pass this lino wne bofoio niuiliin^ 

tlm station bfdw it is tho piopuif y of such a cuiicnl tu i nisi tit* 

tempciatuie of the conductor ovei wrhioli it pusses to a Iu^Im i 

and lughei point in pi opoi lion to tlio lesistanoe whith such < »*it“ 

ductoi otleis to its passage But tho icsistanoo oJUml h\ (In 

wire la gioatei in the aame piopoition ns its section is mrmlU r. 

!lho aaiety ivno mteiposecl in tlieso conti ivnncos Ihoioimo 

such thinness that it must ho fused hy a omient of dtme< mu * 

mtensitv Tho wuic being thus dcstioyed all clcotuo conimmii — 

cation wulh tlio station is cut ofl, and tlio ox.ttnt oi the 

vemcnco it? tho tempoimy suspension of tho business of tlio jiui* 
until tlic bioaoli has been lcpancd 

Expedients are used on tho Ameucaii lines to di\oit flm 
atmoaplieiio electiioity fioin tho wnos, consisting mtU'iv nf at 
numbei of fine points piojeciiug fiom a xneco ol niotal cornu nf 4 < I 

w*th the earth by a rod oi motal, These points aio piosentod 
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l metal plate , m othoi suifuoc, attached to tlio lmo wixc at tlio 
place whcic it cntois the station It is found that these point 
at knot this almo splioi 10 clLctuoity, "winch passes to tlio giound by 
the oonductoi connected with them, but do not altiacl tlio 
olcclueily oi tho battoiy cun ent t 

6 d Tho w nos extended iiom post to post mo continued m passu if, 
tho successive stations ot tho lino Tho expedients b^ w Inch tlir 
cm i cut is tiu noil nsido fiom tlio mam ivne, micL made to pass tin ongh 
tho tolcftiaphio otfico of the st it ion, diftci moio 01 less m then 
details on ditinuit lines and m ditto ont eountnes, hut me founded 
on tho same £, onei il pianeiplcs Tt w ill tlieio foio he audit lent hoio 
to dosoiiho ono of thoso commonly usid on tho Biitish lines 

Tho conducstmg who of tlio main lmo m passing tho station is 
cut and the ends jointed by a shackle, as lopicsonted m hg 12 , 
m tho oaso of a winding post Tins shackle bi etching the 
nietallio contiinnti would stop tlio com so ot the oiuicnt A im o 
is attached to the lino ivuo hi low tlio shnchlo so as to lcccivo the 
omit nt which tho lattoi would stop, mid is oauiod on lmulitmq 
snppoits into the Ulogiaphic oflico and put in conneetion with tho 
lolcgiapluo instiumont Anothoi who comic ohd with tlio otlici 
-side ot tho litsii unieiit in on os the cm 1 cut on leasing it, rend 
being canned hark on m diluting snppoits to tho lmo wn e , is 
nttaehed to tho lattoi abos c tho shackle, and so bungs bach tho 

cuuent svliioh continues its piogioss along tho line svue 

61 Although tlio mode ol ouiying tho eondupting -\viiea at a 

Gcttmn eles ution on suppoits aboso tho giomid has hcon tho most 
genoial modo of con&tiuotion ndoj>ted on tolegiapluo lmcs, it luis 
been found m ccitaiu localities subject to difln allies upd mton- 
vonicnc e, mid come inojcctoia Imve con side Led that m all cases it 
xvQnldbo moi o ad^ i s^ ddo to cany the condnotm q w nos nuclei gi omul 
Tins uiidt'igionna cj stem has boon adopted m tho streets oi 
Tendon, and of some othoi lai go towns Tho Inghsli and Tush 
AhigiHtio Tologiaph Company Iinvo adopted it on a gloat extent 
oi then lines, wluoh oioispiead tho countiy Tho TLmopean 
fuibniftiino Tclcgmph Ooiniiauy has also adopted it on tlio lmo 
between T oiulon and Dtnd, wluoh follows tlio com so of tho old 
Dm oi nunl-eouch load by Giavoscnd, Itoolic^lei and OantoLbuiy 
Cuj T lio inothods adoptoil foi tlio iucsez\ation and lmmlation ot 

tin io nndoigiound wnes nio nations 

Tho wiles pi acceding iiom tho contial toleginjih station in 

X/omlon aio wiapped with cotton thiead, and coated with a 

mixtuinoi tni, lcsin, and giease This coaling founs a poifiot 

msulatoi Nine of thoso wnes aio thou packed an a half- null 

lead on pip o , and foui oi iivo such pipes aio packed m an non pipe 

about till cq inches m diamotei* TJieso non pipes aio Then laid 

113 
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under tho foot pavements, along the sides of tho stiorls, and mo 
thus conducted to tho toimmal stations of tho t iu ious liulwm i , 
Tvrhci e they arc united to tho lmes of tv no suppoital on jmuIi 
along tho sides of the lailuajs, all end j desonhed 

66 Piottuous, called fast mg pobts f aio 3 mi da at inti i \ tils of a 
quarter of Tl mile along tho shoots, hy Tvlnoh any iailim m 
ncciden tal iiiegulanty in tlio hiuied ivnes cun bo (mu 1 hum d, 
and tho place of such defect ahvajs Icnovvn uithin a ij[iuiiLii td 
a mile 
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, car a ttjsu nr 

07 Wild of Magneto eleeUio Tolegmpli Company — 03 Mi Rncjitta 
method of (lttioln ig T i it Ry points —09 bitch faihiLO of uisuhitnm 
late — 70 IJndeigiouud method iccontly abandoned in Piussta — 

71 Undeigionml -Mies oi the bnmpum ami Subnuii me (Jumpanj 

— 72 Imp oi foot jumtlaltun in Umnols — 73 Mi Walked'! method eti 
jomcdjing Dim — 71 Om lgioimd atom adopted tbiougli tbo sfcieets 
cl mtlon in Ftauco, anti m ilia ITm ted Stales — 75 Tclt|,inphio lines 
need not follow imlwajs — 70 Do not in Amcuca noi m ceitun 
])aU« ol I' mopo —77 huhmnuno cablet — 78 Oablo eoimeoting Dovci 
imd Dalai e — -70 ImhIluo i» 1 liiwt attempt — di npicv ed wtiuctme — 
3(1 Table of mihnmtme l aides and tlieu dun oilmens —S3 DnneiimoiiH 
mid Htmetiuo of tlio Dovu and Dnlais eablo — 32 Hohhe ul ami 
] Ion til cable - — -80 lust at to in ] it to lay cable botnecii Poi tpaluclc 
and Bona^liadco — its fuilmo — 8 1 Povci and Oslond — 85 Poll 
patidck and Donagbndco —80 Oiieidnosa and tlio Hague 

07 'l til %\iios of llio Magnetic Tolayiaph Company me laid amt 

piotuclod xn tlio lollop mg uuumoi* 
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Ton coiiduoting wnoa 4 n\ * il m n <d j i t e 

puolm, f«> us to 1 m i omph h h 1 1 pm ils d mm h.mi nmlhti j* j 

piopmul liny fti 0 d^mninl in » i|i mi« (JIM id* si \\Ol!)h 1) f, ^ 

inOftHiunift lliu o nnhi i Jii tin* 1 ids , nn Hint »nml\ si <jti is, J( * 

of its <*u>bs Hunt ion is ulhm ul fm s m ti ol tin win r l In t, < ** 

1H deposits (l Oil tllO holllHil ol II III 1U ll 1 lit tun lift il< i |, , t J ( hf r? 

side ol tho fominoii oounh 10 ml \ 1 nhrnn n| mm lid, *1 1 n? 

an eighth of un Jwth thmh, 11 lion Jml« mil m h\ (lump j , 4 ? t 

tcnloi hoi>K»> mnl I ho turn h l»lh dm 

A sootnm ol tho tnm«*h m il 1 m I mil 1 1 c i>( mn m fi » , 


I 

1 If 0 I — {luUnuEr t\ fi n I ! I N It Hh inii 1mm Vu i\ hi 



Vi* j i h t lip it Li pt 1 Itj 


Uio lliOil ui lujm^ \\m utn j m Ih^ six** J i >\ I \ ** * 

company is a littlo dif h rt ill In Uitntin mm pipt t tm 1 4 1 fcn-’j 
they mo npld hm^itiulmttU) Ho* tnnh i » nn» laid ^ 

m tho tunoli, and tho p;iittn pi n ha i o\mi d win * In m>r d« j-u j ^ 

tlw> nppoi hulvi' i ot tho pijK I uis’ Ittnl im und >< ■ tnul m tin ir j li ? 

by mcmifi ol hoi own through llmij,* i h if mil Jsl* t i iU * 

To (lopOHtl tho lsipn id Kulln pi n 1m i >\«* d i ii > 

liongh it in fiiiil unis ti iijhiii il lnijri di mu, width h n t zt j ? * | 

along plonly and umloimh it\ 1 1 tlii t n ut Ii, (lit 1 1 >| j i h*l i ^ i^i 

payod off oasllj and f \< nl\ inhi itu In d 

Uo v?oll has thin nn thml ol lnjin^ thu win s u f i > d* d tint 

LiYGipool tho on t no (Wmtoo ulviin tin* idniti him T*thi1?ir^ 
liO 
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Jt ail way station to tho Tclogiapli Company's ofiioes m IB x oh on go 
Stioet, East, wan laid m oloyuii limits, anti m jUanohestoi tlio 
lmo of slicets lioni tho balfoid Railway station to Uuoio Slieofc, 
Exchange, was laid m twenty- two lioum This w as the onlno 
lime oc oupied in opening' tlio lion dies, laj ing clown tho ttlogiaph 
wiies, ic tilling tlio lionohcs anil 1 claying tlio pa^ cinont 

(>8 Ono of tho objections against tho umloigiound system of 
conducting wncs, was, Unit w Into thoy oileied no coitam guaianlco 
against tho acoidontal ooounonoo ot fault j points whei o Ihoii 
insulation might ho londoiocl im]ioil(oi, and whoio, theieloio, tho 
euiient would csoapo to tho eiuth, thoy londoied tho dctoolion of 
such faulty points ovtiomoly ctiflleult To uscoitam then position 
n quiicd a tedious piocoss of tmil to ho mado fiom ono tostmg 
post to anotlioi , oyoi ail liuloJiinto extent of tho lmo 

A lomedy foi this sciiouh lnconvomenoo, and ft icady and 
or 1 tain method of ascei taming tlio exact placo of suoli points of 
fault without leaving tlio oluof, 01 otliei stdtion at wlnoh tlio 
agent may happen to ho, has hcon nn onted and patented bj the 
iftressis Blight of tho iMagnotio Tilogiapli Company 

Insli umonls called Galvanomuict i, which will ho inoio fully 
desonbul hcioafloi, aio ooiistiuotcd, bj which thoiclatrvo intensity 
ol olcetuo ciu i mils is mcasuitd by then oflbot m dojflcotmg a 
mngnotio needle Xiom it** position of lest Tlio ounonts which 
most deiieot tho needle hate the gientosl mtcnsitj , and ouiieuts 
which equally doiloot it liavo equal mtoiiRitios 

tJ’lio mtcnaity of a own out diminishes as tlio long ill of tho con- 
luotmg wile — mo asm oil fiom tho polo of tho battoiy to tho p oi nt 
whoio it out ei s tho cm til— —is augmented Tints, if this length ho 

m oi eased fiom twenty miles to toity nnlos, IJio into nsit\ of tlio 
auiiont will ho dooicnsed out halt 
Tho intensity of tho oiuicnt is also doei eased h\ dcoionsmg tlio 
lu civil css of tho conduct mg who Tims tho intensity, when 
inns mi tic cl on a ■s oiy tlnn who, will ho much loss than when 
lansmittcd on a thick who of Lqnal length , hut tho tluolc wug 
nay ho so much longoi than tin tlnn that its length will coin- 
unsato foi its thickness, rmil tlio intensity of tho oinicnl tians- 
m Ucd upon it iuft3 r bo equal to that tmnsimllod on tlio ahoi toi 
md thinnoi who 


Tho method of jMcssis Unght is founded upon this piopoitj 
if cm i outs A tine who wiappcd with silk oi cotton ao as to 

nsulalo it and pioyont tho latcml osoapo of tho oiuxont, is i oiled 
qu>n a hobbm like a spool of cotton used foi needle- woilc A coll- 

ide table length of hno who is tlum oompnsod in a 'toiy small hulk 
Tho who oil such a bobbin being connected by ono end with tho 
uio conducting a mm out, and bj the othoi end with tho oailli. 
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^ill tiansmit the cuuciit w ith a coi tain intensity (lojiLiidiuj? 
its length, its thickness, anti, m fmo, ou tlio eonduolmg [m\v t t **l 
the mot iL of which it is made 

Now lot us suppose that a out um length of the who ni 1 1n* 
tclegiaphio lino bo taken, which ivill tiansmit a mu unit **i fli* 
samo intensity A gaHanomctii plufid m each oiuunl will 
then bo equally tic /lee ted Jlut if tho length oj the lino wjh* 1 

loss 01 gioatei than the exact tquunhnl length, tlio gal\ unont* l< . 
'Will bn moio oi loss dc/lcetotl by it than it in Ivy tlio bobbin \uu , 
nocoi ding ns its length is less oi gn atm 

16 is, thcietoic, ulwajs possible h^r tiiul to nstiitnm tin It m H* 
of lino wne, which will gno tho tmmni thn sumo inUnu(> ♦» » 
that which it has upon any purposed hobhni wile 

Jiobbins may thcicfoio bo ovidonlly nmdo uniting gn nh i 
oi less lengths of wno upon which tho ouumit will hie\o th 
satno intensity as it has upon vanous long thn ol lino wri u 

Suppose then a senes ol bobbins piovnlul, wliioli m lluu n u 

lepiesent ^aiious lengths of lino who iiom 1()0 lent lu d(H> ituti r ( 

and let menus be pio\itled ol placing them in motullio etnuu of imi 
in oon\ ement oases 

Such an appmatus is that by winch tho Mobsih llnaht J< l, » f 
the points oi iault 


N 


iefc a bo the station haltoiy, a a galyanomcioi upon tho 
wne, l the point oi fault at wluth tho ounonfc escape* Cu 

CB 


las 

lh. 


riif *>i 


■■ fc ^ m i ■ i m 


I 

* 



V 

efttth, m consotiucneo of nu nouvlinlnl dt ft e I **i 
the insulation Lot a wne bo attnolif d to Ihu hn>« 
wuo of the station, at o, and lot it ho umin i U .1 

with tho lust of a mucs of boblnnw huoIi u.m, 
ttcsoiibed above , lot a gulVanomotm, huiuIiu to u, 
bo placed upon it at u' J ot a molulLo mm s 4 # 
turning ou tho point v, bo so placed that iU i x 

tiomity o shali moio ovoi tho soiios of hohl.hi u 

and that by moving U upon tho oonlio , t u\ 

c may bo placed m connection with tho wim ni 

any bobbin of tho soiich Ui l bo coma ot* din 

f, ^ i * , 7 , conducting waio with tho ciuili at i ' |hu in 

tivepolo of the battciy ji being eonncolal with tho Dili lh ut j h 

Tho apparatus boiug thus auangod, h t us Mipnoso IhaL lh» 

lOmdo 0 ly f 1 fi aCe 1 d 111 oolincot T w,Ui tho hl ^ hob bin I lopit », nliur 

10 miles of the line wne, and that fcho distance rj j of Uk muni ,! f 
fault is 145 miles T« it, A i. ji_ t__,, Uk 

h. 


miles 
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duidcd at o, "between tlio two wncs o o and o o', but the chief 

I>ait will How by tlie shoitcst and easiest unite, and the ^ahaiid- 

mctei c.' will bo \eiy much, and o ^ciy little, deflected 1 his will 

show tliat i must bo >oi\ much moio than 10 milts fioin tho 

station Tilt atm v c will Ihon bo turned succcssii cVj fiom bobbin 

to bobbin "\Y1 h n dneeted to tlio second bobbin, tho (Untnt on 

o o' will liaAO the samo intoiisity as if it flowed on 20 milts oL 

lino w n o, when turned to tlio thud the same as if it flowed cm 'SO 

miles of lmo who, and so on U ho needle of G' will, ihciofoio, 

■oontmuo to ho moio defloottd than that of f>, although tho dit~ 

foioneo will ho less and loss, as tho mvmbci of bobbins hi oiif^ht 

into tho cu ciut is mci eased ^Yhen the bobbins mehitli cl 

lopioscnt 110 miles, o' wrill bo a littlo moio, and whon tlicj 

icpiestnt 150 miles it will bo a littlo loss dellcott d Hum n, iiom 

which it will ho mfciied that tho point ol fault lies luiwctn tho 

110th and tho luOth nnlo fiom tlio station A closoi apin o\nmi- 
tion may then bo mado by tlio mti oduction of elioitoi bobbins, ami 

ibis piocesa may bo o on turned until the place of tho fault has hi c u 

diseo^cied with all tho aeomaoy necessary loi pinotioul puiposih 

G9 It appeals nci citheless, that m thopiaotieal winking ol tho 
t olo^i apl no ImoB, occasions fot tho application oi theso i \prdunt j 
mo of ovtiomcly mio oooiuioiiee Piumg tlio ioui winlti 
months ol Novcmboi, llecomboi, Januniy, and b'olnuai) 1 j , 

distances of 300 miles of undeigioxmd wne, without 0113 hi calc nl 
onouit, havo been an constant opoialion uiidoi tho Magm lio 
Tolcftiaplno Compan\, and notwithstanding an unusual pu ~ 
Villon co of unfai oui able wreath 01, with ticcpicnt and conlmiu d 
snow-stoims, no atoppago wliate^ci has taken pi a 00 

70 Tho Piussiau undei giound lines of w no lia-\ c ha n attend c il , 

how 01 ci, with occasional failuios, w Inch lio\ 0 pioduccd mnu« piiblio 
111c onveni one 0 This onouni italic c has boon asonhcd to tin laulty 
method of la\mg tho wnos TJ10 gutta-pciohn emi loping tlumi 
was nnved with snlphui, a piocess called 7 'itloanisalnnt Upon 
being deposited 111 tho giound tho aulplun was soon absli acted, 
leaving tho gul la-pt i oh a bi ittlo and poi ou s ' 

71 Tho undei -giound lmo of tho hmiopenn and Huhinaimn 
Oompanj , fiom London to Ho^\oi, is laid down in notulj tho Httimi 
mannei as that of tlio Magnotio Comp an TI1010 aio sis enndiuit- 
mg coppei wnes encased 111 gutta poicha To detc ot the mm n 
easily tho jilftoo of any nc 01 denial broach of con tin m I \ , u bus 
is placed at the end of oaoh nnlo, in which a ftw \anli oi llm 
coni muons lino ofwno nic coiled, so that in caso ot an 3 uccidrntul 
mtenuption 000111 ling to tho ilow of the ciuicnt, the paiUouhu 
nnlo m which that mtenuption exists can alwajslm asm 1 tains cl 

by putting tho coils at tho end of each bueocssive mile m 

1 Pi 
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connection with a portable baltciy TJio euiient Will Jml at lli<* 
pai tioulni milo within win oil Iho f tult has taken plaeo 

72 In passing thiough tunnels tho orcigimmd mhos !»»*• 

boon subject to gicat income nionCi , owing to tho rjuuniit V ■"* 
^atei peieohttmg through tho ioof, constantly falling on tho w »» * 1 
mid then supports, and thus thut msuluUcm It lu * 1 

botn found that fioni this eauso Iho cun out tiansimtU d along «»»<■' 
-wnc lm been subject to Itaka&ts, a pmt o£ it imnsing h\ H»‘ 
anoifctuio lnol i flinioiuicls tho suppoits to an adjacent wm i 11 
that bomg thus dmded, pait cilhci jotmns to tho station Ihhii 
- which it lias been tiansmittul, oi goes on to a station im ulmli 
it is not intended 

73 Tins mcom onioiiLO would bo inrun cd by adopting f* u 
tunnels tho undci-giound sjstoin JJi Anikei, to whom gituf 
e-vpeneneo m tho piaotunl business of rholuo toh'giapln, »nd 
considcnablo scientific knowledge must gno nmoli autliont> I** 1 
such a subject, ims adopted apparently with viy ia^ munld* 1 * 
xosults a method ot oo^enug tho wncs, wlnoh pass tlnoii^li 
■timnols, •with a coating of girtta-poioha Tlio conducting wn*' 
tints tieatcd is coj^ct ivuo No 10 Tho gum homg will tli nn< «l 
nnd macoialcd by steam, is put upon tho ivuo bj means ol 
f^ioovcd lollois Tho diamotci of tlio ( o\ ei od who r » a quailen 
mi inch Mi Walker slates that m all tho wot tunnels iiml< i 1 » ■ * 
s-upoi niton denco ho has substituted tins gutta-pcii lut-u n\< n d w n c 
Xot tlio conilnon lino who, and has thus ** aoeomphslit d h legi tpJiici 
feats which could not liavo been attempted on tlio old plan ” 

71 In bTanco and in tho United felales tho w nos, oxtini tin* 
cities and towns, aio conducted <>n ndleis at an elt\atum, as <«ti 
otbci j>aits of tlio lines Tn Pans, hu cxamjdo, tho It ligioplti u 
ires pioccodiiig 1 fioni tho scvoial railway at a lion a uio cm in « l 
xound tho external boulo^aids and along llio <piaj h, tho it dim i 
l>emg ftttaelied ciilioi to posts oi to iho walls ot house i tu 
Xmildings, ancl aio thus earned to tho conlial station at llm 
Mmifatijr of tlio Intel ioi 

7 3 In ISuiopo, tho tolcgiaphio imcfl liavo until m>ij lately 
xn\aiiftbly folIow r ed tho comso oi imlw ajH , and this onmimsliun o 
litis led sonio to eoncludo that, hut ioi tlio lailwaj i, tho elect i in 
lelegiapli would bo an unpioi liable piojeot 

7b Tina is Jiowc^oi a nnstiko Indojjondontly oi tho ease oi f )m 

Magnetic Tolegi apli Companj aliuulj mentioned, tlio wiiea m tlio 

United Stales, whcio a much gicatei ixtent of rleetuo lologiupli 

has been oieotod and bi ought into opciation (hail in Em ope, do not 

follow tho comso of tlio lailwajs Thoj nio oonduoted, gonci illy, 

along tho sides of tho common cooeh-uoadH, and softie times c\cii 

tlnongh tiaots of oouniiy wheio no loads liavo been made 
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It litis Leon contended m Puiopc that llie wn cs w ould not bo saf«- 
unless placed within the lailway fences f Ihe icplj to this i^» 
Oiat the} me found to ho sate m tlio United MU os, w lie 1 e theio is 
a much Ilss ifiicient police, even m the noighbouihoud ol towns, 
and in most places no polieo at all It may he obs lived, that tlic, 
r Lino appiohcnsions of tlio dcstiuetivo pi opens it les of the people, 
havo hcon advanced upon hist pi oposmg most of tho glut liu- 
pi o\ omonts winch lias o sigmlisccl tho picsrut ago Thus, wlien 
1 ai lw a} s vvoio piojectod, it was objected that mischievous indi- 
viduals w onld ho continuaHy teaiing up the 1 ails, md tin on mg, 
oha Unctions on tho load, win eli would lcndci 1 l a veiling so clan - 
gcious that tho system would hccomo lmpiauticuhlo 

"When gas-lighting was pi op o sod, it was ohjocted that ovt. 1 - 
disposod poison j would ho const uitly cutting 01 h leak mg tlio 
pipes, and thus tin owing whole towns into duikntss 

Uypcncnce, novel iheless, has piov edthevo appiehensions gLOuml- 
lesa , and coitamly tlio lesult of tlio opei ilions on thu elect no 
tologinpli m tho United Mates goes to establish tho total inutility' 
of confining the com so of tho wins to lmlwa^s Tlioso who h(iv r o 
hcon xn attic ally eonv^iHant with tlio system both in hinoxio and 
in Amcnui, go buthci, and o\cn maintain that tho telegi ipli 
subject to loss moonvonience, that accidental defects aio 11101c 
easily made good, and that an olhciont supeimtcndoncc is inoic 
oisily msmed on conimoh loads, uocoulmg to tho Amciicmi 
sjfctcra, than on ladways 

The -so leasons, combined with tho lugent necessity of extending- 
tlio Lie oil 10 Telcgiaph to pi aces vvlieio iailv\ a\ s have neitlici been 
consti noted 1101 contomxdatcd, liavo led to tlio gcneial dep utrn o 
of the tolcgi apluo wnes fiom the lines of lailwaj m vanons puts 
ol tlio continent In 1 ‘ianco, pmtioulailj , almost all the lecently^- 
coiihtiuctcd tclegi apluo nctwoik is sx>i cud ovci distnets not mtet- 
scotedhj iailvva}s, and o\< n who if nnlwajs pncvail, thownos ctio 
often, by picfeionce, oiunod along tho common load 

*77 AYhen channels, Htiaits, aims of tho sea, oi uveis of gicT-t 
width mteivcno bctvuon tho succcssiv o points of a teiogi apluo 
Imo, tho conducting wnos aio dexiosilcd ux>on the bottom of ilio 
watt l , pi otected fiom Uio eiletts of mcebunical and chemical 
action hy v ai ions ingenious cxptedionta A considciablo numhoi 
of such snhatjucons conductoia liav o been fabiioatod fox telcgi apxliao 
lines m vni ions coimi lies, and otlicis aio m piogiess oi contem- 
plated Jlofoio Juno 1831 , w no lopos had hcon made foi tlio 
hues hctvv ecu Dovei and Calais, Dovoi and Ost end, Dublin mid 
IIol} licad, Donnghadoo and roilx>atnolc, England and Holland, tlio 
^iiiydcj Zoo, tho (Heat bolt ^Do-mnaik), tha ilissi&six>x^j New 

Ihunswiok and bunco Uclvvaid 1 s I bland, and biodmont andCoitsiea 
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78 The earliest at tamp fc io tiansimt n voltaic owuoiit imd« i 
w fitoi foi t-clegi uphio puipo 5 *e < j, is attributed to X)i O bhang line •**' * 
tv ho is so Troll known foi his suooossftil oxei Lions lo osluhlnu 
tlio ole-eli 10 tolcgiaxili in India Ho succeeded, m 1830 m d* 
positing nil insulated conducting who, attached to a ohmn cn » * < 
m tlio n\ei Hoogb, bj wlnoh tho oloctno omient \uis tiamtmUi d 

fiom one l>ank ot that in ci to tho othei 

Tho flist imp oi tant x^ojeot of Hus kind i\luoli wnh c vomit » d m 
Xmoije, Tvas tho connection of the coasts of l^nglaud and 1 * iiimim 
by tlie sub m anno oahlo, dc^iositod m tho bed of tho mIhuuh \ 
between llovci and Calais -A- concession being obtained tioni th* 
Iionch geT eminent on ccitam conditions, n single conduct u i y 
who, m Tested with n thick coating of gut l a -pox dm, was sunk b\ 
means of louden weights ncio^s tlio cliaiiiKl, and tlio ovti emit n * 
being pnt into connection ivitli telegtaphio insti unionts, iiUHHCgt'n 
weto transmitted fiom coast to coast One of tho conditions of Cln 
l'lench concession being that tins should bo elliotccl lufiu** 
jSoptemb oi , 18o0, this objeotwas attained, but nothing mmo, f>n 
the action of tho wmes nom tho slioio constantly nibbing Ihn 
lope against tlie looky bottom, soon woio oil tho liinulaluig 

omclopo and rondoicd the cable useless 

79 It is light to state that tlio piojcotois thorns oh cs did iml 
ovj)ect fiom tins hrat tual pcimancnt success, nnd legal d<d it 
mcielj as tho experimental test of tho jnaofcu ability ol tin 
cniexxji iso It wu 3 , tlioiofoio, linnicdiatclj* 1 losolvod to lmmif lo 
means foi tho effectual piotcoltoli of tho conduohng Min * 
fiom tho cffcols of all tho Tioissitudcs lo which they would bn 
exposed "With this mow, Afessts Nowult and C*o , tho cm tin n4 
w n c-i ope makeis of Gateshead, woio cliaiged with tho diilltmll 
a lid unprecedented task of discoveimg o^xiocl touts, by Tvhuh tx 
cable of gutta-pei ohft containing tlie oonduotm g w » i os tumid bn 
invested with an aimoui of lion, at tho sumo Lime so stiong ilk fn 
icsisttlic action of tlio foicos to which it would bo exposed, uml 
Tet not too pondciom oi too ligid to allow of being doposib d m 
tho bed of the channel Tlio- losult was llio im on t ion ot tlio iumi 
of submanno cable, which lias since been gjiicoossfullj Eidnph 4 
upon tbo \nnoua hues of mtoi national olcetiio coinnmiiioulnui 
which will be piesontly dcsciibed 

Tlio conduoting wnes inclosed in these cables tun inumlh 
ooppei wiics, haMng a diamotoi of tho sixteenth of jut inch 
Each mud is hist sopaiately covciod with two coat mgs of giiltu 
lioi oha Paoh sucocspivo coating mot cases tho tluolciusH b^ 

a ceitam fi action of nn inoh Tlie object of laj mg on Urn 
sue cession of coats of tho gum, is to guard n gainst accidental 

defects which might ion dei tho insulation impel foot If such u 
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defoot happened to ovist at any point of thr lust coat it would bo 

co\ cied by tho second, tho (.Unices against n. defect coomiing at 
the earno point of both coatings amounting to an impossibility 
80 'Iho con dueling who thus invested, oi so mans of them as 
it is intended to deposit, mo then twisted togothoi, and stuioniulcd 
with a mass of spun 3 ai n, Soaked wilh gienso mid tni, so as to 
foim a compact lope Aiouixd this lope aio then twisted a nnmhei 
of stout non wnes, scmiotim.es coaled oil tho stufaco with /mo, oi 
as it has been called, galvanised The cable is then oomploto, and 
is fabnoated m ono eon tinned length tmflioieni to extend fiom 
slioio to slioic, oi fiom hank to hank Peispcotivo side views of 
the fjeycial tables, and tians\oiso sections of them m then full 
fii/o, aio given in tho figinos indicated m tho tiist column ol tlio 
following table, tho numboi of conducting wiios insulated hy tho 
gutta-peicha and included witlun tho oahles, tlio iminhoi of 
sunomubng non wnes, the total length fiom coast to coast, and 
tho weight of the cables pei_ milo icspooti>clj being mdieaied. in 
tho otlioi columns 
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26 — Da\ei and CtilftlB 


SI In the Hovei and Otiluis cnldi r 

which wns tho hist iuhmutid uu«l 
Hul t cnelL of lliu foui ooppn v\ u « i 
aio bin i oiiTidod by guttu-pci i li n, 
which in fig 2k is mdiouh d h> Ifu 
hglit shading i mind the bluoh is id i n ^ 
apot, i opi c scaling the hi i ( mu u t tin 
coppci tvito Tho torn w ncs thii 
piepaicd woo tliui umlojit <L m Hi* 
gonoiul mass oi pi cpmed (pun > m an, 
iqnesontcd hv tho (huhoi sluului, 
Tlio ten gnlv uuised non urn i \v i n 
then twisted mound tho w holu, *ii- ti 
to fox in a complete nndoloso mnioiu 
f lho c\Uuml foinx nittl nppe ai mu i *>i 
this luliftonl coating is icpic j-ciili < L m 
fig 2 j 

This cablo tv luoh was oomph ti il 1»\ 

IMessis New all and ( f o , in. tlm <• 
weeks, inensiued ougmilty 2 J null » 
m Ion gth Owing to l h< liminus m 

which it was laid down tins it 
found iiisufiioK lit to osti n<t hoiu 
const to const, although tho dn-* i t 
distnnoo is only 21 null s H u 
thcicfoio found mcos mp to mimu- 
iactuio nn additional nulo c»f i uLf* , 
winch being spliud on to tho pm I 
laid, tlio wliolo was oomph hd, mut 
tho clcctiio coinimmiisitnm hotwii ti 
Din ei and Cuh us dehnilmlv tstn.li- 
lislled on tlio I7lh Ootohiu, J So 1 

The cost of tho oalilo it tit was 

<)OOOZ , being at tho aide oi jn i 

nult4 Tho total cost fin (nhtnnml 
stations at 3)i»ei uinl (Vhus i 
Io,000f 

82 Tho novl suhinaiiim onhln 1 nn i 
down was Hint which comuots cl 
Holyhead on tho Welsh with llow tli 
on tho Iiudi coast While h t\«inl 
companies whioli had hi on im mod 
foi tho pm pose, w oio ocoupn it m 
laising tho capital neccamm hji tin v 
Xiiojcct, Ihoywcio suipimcd hy tluj 
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'mnouncemont that tlio piojeot was alicady on tlio point of bciinr 

leali&cd l>v Ucssis Non all and Co , on then on n account 

Tlio tli sift noo bo two on tlio points to bo connoctcd homo GO miles 
the cablo t vns made with a length of 10 addition milts, to meet 

contingencies In this cable, n Inch 
enclosed only ono conducting nnc, 

Iho cstomal wnos enclosing tlio in- 
sulating lopo weio mado tluohci at 

the paits noai the shoies tln.n foi 
that nlucli lies m deep natoi, tlio 
fonnoi being jjubjeot to much grcatoi 
■disfciii bnig foi cos A sido aiow of 
t]io pait limnrifiod m deep 'wntoi is 
gfii on m tig 12 Y, and a ci os s- section 
in tig 28 A side \ lew of tlio slioio 
ends is grvon m iig 20, and a oioss- 

section m Jig 30, all being m thou 
full si/o 

The gutta-))enha lopo was fabn- 
eated lij tho tlutl i Puiolia Company 
m tho City-iond, I on don, fioni 
whonco it was sent to Gateshead, 
whcio it i cceii ed tho non wno 
cmelopo at iho woilts of Mossis 
iNew^all and Co , m tho shoit spaco 
ot Join weeks Loaded on twenty 
waggons, it was novt sonl byaail- 
w ay aoioss I n gland to Haiypoit, 
wlioio it was onibnihi d on boaid tho 
Butaniuft,” and ti an spoiled to 
Holy head On tho moimng of tlip 

Xst *Timo, 1852, ono of its o^tie- 
unties hung established at Holyhead, 
it was hud m tho hid ol tho channel 
HJiis was done as iollowa — I ho cablo 
was vety cui chilly coiled in tlio hold 
ot tho Hteunioi , ono end was then 
passed he’vcial tunes immd a biako- 
wheel, and was cornered on hIioio, 
avlien it was attached to a telcgiaph 
msti ument r i he othen oi lowoi ond of 
tlio cahlo was attached to anollici m- 
htinmont in tho cabin ol tho ateainot, 

FiO tliat any mos^ago passing fioin 
io inftli ument, wna convoyed llnough tho entnr 

l/Jff 
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cable m tlio bold, and round tho bi nho-w licul as tho citlH^ 1 I s *-* fs 

/\{\ tn -rkv>ru>nQS nf R n1imm,mn Tho sliOlo end hftl 1 111 1 * 


oil 

mado 


in the process of Eubmoi :>ion JJio sJioio enu. h 

futulo fast aeciueh, tho stcama was l j nt m motion, mid * L ( 11 '* [ . 

bti am was put on tlio on l)lo 1>> menus of tho biake-wlit*. E, 
it was laid sti night oil tlio giound, oi bottom of tho sen . 

Tlio eablo is bean ns it liscsfiom tho hold m tho foilin’'* 11 "* 
(fig- 31, p li5,) guided botwcon lollcis to iho ilium, ami it I'ldJ 1 " 
npponis m tho bnok giound, ns it jinsscs o\ci the slum A o°*tM < 
mid mdiontoi lias applied to tho shait of the dinui by M hii ^ 1 * 

iLiigthof cablo which at any moment had boon doli\oi<~<d lt " t¥ 

tho son w as show n i « i 

Tlxe wind and tides hm o tho oflect of di awing llio 1 oul 

of hoi com so, so that the qunnlitj of cahlo evpondcd mu s L *»> 1 

he gieatei than tho distance between tho tu o points in n 
lmo In the -case of tho Holjlioad and How 111 cahlo, 11 io U*uin i J 
expended wns 61 hiiIob Tlie depth ol watci is 70 billion i h, hi >* 1 ; 
moio than twico that of Ho\ei 

The entiiG pioccss of lajmg it doum was complotod m 3 ^ limn n 
In anotlici Jioui the cable was bionglit ashoio, and put in cinim '* 
t ion with tho tolograpluo wnos botu con How th and Dubhu^ ini* 
immediately aft<ciwaids London and Lublin woio ooimc ot c cl 1*> 

means of instantaneous comimiine ation 

Tins cahlo was lightoi cousldciablj than that be two on Ihivt i um l 
Calais, its weight being a little less than ono ton pot nub , *m*t 
consequently its total weight did not exceed 80 tons, wliih 11 tbi 
Lotci and Calais cable weighing 7 tons pci mile, its total as * IK ^ 

wag 180 tons 

ITioni some cause, winch oould not ho nscoi tamed, thin onldi , 

Xt M OH 
foi on ht tnj 


after being woihecl for tluce daVs, booiimo impel fcot 
posed to 1ta\ e boon caught by tho nnohoi of some yobsoI, 
tftkon up lately, *t was found bi ole on near How th, and tlio ft 
peroha and coppei wdio sti etched In an ovhaoidinaiy mnniu i 

S3 On tho Oth October, 18ol, Mossis Nowall and C‘o atfoiapi^ *1 
to lay a cablo ncioss the naiiowost pait of tho Tusli olitunii I, 
between. Pcit Patnok and Donaghadoo This cable cojiiium «l mx 
conducting wnes, similar to fig 4 3 Tlio dislanoo tuiosn in I la 
samo as between Doyci and Calais, \\7 , 21 miles, and 25 mil* n ’ d 
cable weie placed on bonid tho (< liiitanma }J b torn no l CFJui pin 

cobs oJt submeision was earned on until 16 miles had 1i* * n 
successfully laid down, when a sudden gala came on, wlm !i 
lendcred it impossible to stcoi the , iossol m tho pi opi i (’(nune, and 
Hi Now all was leluotnntlj compelled to out iho on) »lo, win n 
within 7 miles of tho Tush coast, and linving 0 miloa of uitlil* 
lemammg on ho aid 

Tho whole of this 16 miles of cable has been loenx ct ( il ui 
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Juno, l8oi, aftci Btmg lieaily two j.cais sulmioiged Tins piovcd 
a most niduous nndoi takings The dojith of tlio watei m ting pint 
of tho lush channel is loO fathoms, 01 900 feet, and fiom this 
depth tlio caldo was diagged by means of a poweiful appai atus 
woiked by a steam ongmc placed on tlio deck of a stcamci Tlio 
opointion occupied Jtoui dajs, foi f i om tho gicat foieo of tlio tide, 
whioh urns at tlio lato of 0 miles an houi, it was found imp os siblo 
to woik ovoopt at tlio tunes of high and low w atei Tho cablo 
was also liiihcdtlcd m sand, bo thit tho stiaui letjuned to ding it 
up was occasionally 'Vtiy gioat 

Tho tcooveiy of tins cablo has so fax solved tho question of tho 
dm ability of suhmaimo telcgiaphs It was found neai ly as sound 
as when laid down Thoxo was a slight couosion m eoitam jmits 
win oli axipom ed to liavo been imbedded m decaying sea weed — tho 
pails imbedded m sand wcio quite sound, and on othci pails, 
which appealed to have lestcd on a haid bottom, tlicio woio n Tow 
yoophj tes Tho oablo on being tested waa found as poiicct m 
insulation as when lunl down 

81 Tho nov.t gieat cntcipiisc of this kind, of which tho accom- 
plishment must i tii du foi evei memoiablo tho age wo liavo tho 
good foituno to liv o in, was tlio deposition, m tho bed of tho 
Channel of a liko cable connecting tho coasts ol If n gland and 
Holguun, mcasming si ^ i^niy jitli uy ovj umihoiu v t i vgtji ! 
Hits colossal i ope of molnl and gulla-peiolia was also consli noted 
at tho woiks ol JIcssib 3S r ow all and Co 

Tlio pi obablo extension of tlicso ovtiaoidinaiy media of social, 
eommoioial, and political communication between coimtnes 
soiiaxatcd by aims of tho so a, may bo contoivod, wliou it is stated 
that dining tho winlci of 18o2-53 IMcssis Itewall and Co ovo- 
outed undei contiaets not less than loO miles of sucli cable 

Tho cablo laid between Dovot and Calais moluiles, as alioady 
Btaied, fom conducting vuios That between Bo vet and Osloncl 
uontaniB siv vuies insulated by tho double coveimg of gutta- 
poicha, mnnufaotmcd, uudoi Mi W Si album's dncotiona, by tho 
Out la Vcioha Com any Tho gutta-pei olia laid into a lopo is 
Solved with pi opai cd s[)uii~yaui, and oovoicd with twolvo thick 
non wncs, of a united stiength equal to a ytiaiu of 10 to 50 tons 
—iiioi o than tho j) 1 oof atiam of tlio chain oablo of a fust lato 
man-oX-w ai 

A side view and section of this oablo in its nntiual si/o ai o 
given in Jigs 31 anti 32 (page- lu8) 

Tho Belgian cablo weighed 7 tous pm mile, so that its total 
weight W'as about 500 tons Its cost was 33,000/ It took 100 
days to make it, and 70 houis to coil it into the vessel Jioni which 
it was let down into tho sea, and 18 houis to suhmcigo it 
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TJio ioini in which it wn i coiled m 
tlio hold of tho o&scl 1*3 lepicsonlod 
m % 33 (p 129) * 

On the morning 1 of the Wednesday 
tlio 4th Maj 1853, tlio \tsael called 

the ** William. Unit,” Gap! Palma, 
Acightcd with tlio oablo, hang an- 
ohoi od oft Doyoi , notti St ATuiftuia's, 
South Foi eland, ilio jnocoss of lading 
tlio oablo was coanmoncod Tim ^ os a cl 
■\\a<s attended and aided by IX M B 
“Liyaid,” Capfc JUckots, 11 N , and 
If At fc} Vnul,” Onpt fonnlholt 

(JnpL ’Wash mg ton, 11 N , Was ap- 
pointed, on tha pai t of tho Adinnalty, 

to mark out tho lmo and duool tho 
expedition 

At dnwn of day about KOO jaida 
of tho cable avoio gnon out limn tho 
tt Ifutlj** and w oio oxtonded bj small 
boats to tho shoie, -\\hoio tho oxtio- 
mity was deposited m a oave at tlio 
foot of tho ohflt TJioi o tolegi aplno 
mstumionls woio pioAided bj means 
of ■uluoh, tluoufth tho oablo ltscdl, a 

coiihlant oonnnunioatiou u ith tho 
^essol uas mamtamod dmmg tho 
indiums process, coiiospondiug tulo- 
giftldno mstuiments being jdaced on 

hooLtl tho ft Ilntt ” 

At 6 o’clock, tlio pioooss of lajmg 
coni men oed, tho <( Ifutt n liomg 

taken in tow by tho steam tua 
‘ ‘ X«oi <1 Waiden ,J 

Tho mnnnci in yhioli tlio oablo uas 
{t payed out,” as tho \ohsg 1 i>io- 
eccdul m. its com ho, is iopit sente 1 d 
in iig 31 (p Ido), tho cable as 
it oamo up tLom tlio hold, bo mg 


* Tins dlusliation, nv well as that of 
tlio deposition -of tho cabli , Jiaio been 
taken fiom tlio JHuitt ated London Aitra's 
of tho 11th of IbC 1, bj tho conscub 

of the publi shots t>f that journal 
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passed 6o \ 01 ai times lound a Inigo 
bnko-whoel, by means of which tlio 
cable was kept fioin going out too 
fast, and its motion maintained so as 
to bo eijiml to tlio piogicss of the 

ft Ton mo i cpi Ghent cd m tho 
upplj mg; tlio bi ako to 


11 # 


tli 


t csscl 
hgiuo 
W lit Ol 

On 0111X1111? off ftfiddlokciho, on 
tlio Belgian coast, a boat sent ft oiu 
slioio took fiom 500 to 700 j ai da ol 
tlio cable on bo aid, ibi tlio puiposo ot 
landing it Tho boats of tlio Biitish 
“vessels taking lici m tow, tlio end oi 
tho cab to xv as safely laudod , and 
deposited m a guaid-houso of the 
Custom House, w lioi o tlio Icltgiapluo 
instillments In onglit m tlio “ lLutt n 
being oieoted, and the connnumoa^ 
lions madi , tho following despatch 
xuis tiansmiltod dneot to bondon 
Union of- Bchfiutii and J^nf/land, 
twenty mmutis heJbiQ ont*> pm 0 lh 
May 1Sj3 

8o r J lie novt subinai mo oablo laid, 
xvas that of tho Magnetic) Tologiaph 
Com p any, comic oti ng Don tig h ado o 
with Boi t Pali ich , also innnuf aotuicd 
bj ftFcssis K o wall anti Co 

^I’his onhlo, win oh contuns siv con- 
ducting xv n os, is i opiesented m its 
piopoi si oiniigs 3(5, 30, and coil fs- 

ponds in weight and foim to tho 
Belgian oablo But in the details ot 

iis consti notion and composition, some 
linpi o\ ements woiomti oduo cd X'hi a 
lopo was maim fac tm ed m 21 dajs, 
and cost about 13,000? 

Tho oahlo laid dovvnbj tho Utitnh 

Telogiaph Company lioiwecu tho snmo 

points, is xneoisoly similai to tlus 
RO Ft is jttoiioscfl to connect Oi- 
i oidncss, on tlio BufFolk const, with 
tho I Fugue, by soyen eopniato sub- 
in anno cables, each containing a 
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smftlowuo Ni nr 
11 u shorn 011 1 at It 

Hide tilt HO \\ J 1 1 ho 

to^oOit i 
iu id t\t J min 

a mn&lo f'luit 
oublo, as ltipn - 

m ntcil in ll#s 17, 

Jtt 

Of those, oiilj- 

Unco luv\o In c ijl 
J aid do mu r l im 
distance JiomOi- 
iuidru ss In the 
1 Lu^no 1 m ni^ 11*11 
milcH, 11 10 cahli a 
v\ oi a made l d£» 
nulls in ltn^t li 

'JLhoy ’weio laid 

dmui h<jmia(il) 

at a hltlo dth- 
linioa miu itmn 
unol hoi At U 
intlLH hum Mm 
hHoio Ihoj mm 
hiuu^lit iu^ol In i 

’When llio lah- 

^lapluo lmmm m 

1J1C1 LlLttOH Lila 

othui lorn will he 
deposited 


* 




Ilf, 1)1} * — nil 1 NFEUM TH1 OUUll 


THE ELECTRIC TELEGRAPH 

* *+ ~ — 

CIIAPTBTt IV 

87 — Cable botw con Spc // hi ami CJoi Ann — 8 & Othci cables, l«biiopcan ami 
Ameucan — -80 Objections 1 nought by bcioii ti fu mitlioiitiCH to the 
mibmauuo cables — Amwoisto those by pi act teal men — 00 Fxnmplo 
of a cablo unmjiiictl by the action of llio Hca — 01 IbccmitlnitK 
noce'isfliy m lading the cable — OS Accident m laying tlia ('alalx 
cable — 93 Iniptifeition nltulmlcd to tho Haitian cable - — t> I 
lb nn sail an Uo Oct an T?ole^iapli —95 Uniloigioutitl wiies botwcon llm 
Rtiaud and Iiothbmy — Oil JofTeCt of tlio niflnctmi tictiofi of umb i 
gioumt oi aubmainiG wuefl — 07 J?ojj table mlluonoo of tbia on tobi 
giaphie opoinfciotis — 98 tramples of ovoigiouml ami os extended t<» 
gtent distances avilliout liitoiinediato — between 'i'inm ami 

flonon — 09 1'ologiapbic lines in Imbn < — 100 DlfliouUiea nitpiing 
ft cm aimoHjdiorio olcotiicity — botfelit and di static o of posts— riuodo id 
laying iindcigiomul avnea — extent of lino citotctl to Apul 1851 
101 In ten ally of euuout cleeicasew as tho lenglli of imo motciiHini 
— ^102 Also mcieuhcs with tlio tlilokness of tbo vna — 10H Ami 
ivitli llio nnmbci of elements an the battciy — 101 31c suit of PmuUttVi 
exp ei i meats on tho intensity of cm lent — 105 Intensity pi oduetd by 

IiABDKFnbj Museum or ^oibhCE m 1C1 
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mci easing the powei of the battoiy — ~10G How the ciuiont pi in'! ,iec 
t el egiaplnc signals — 107 Yulooity oi the cunuil • — 10b TiaiiftniB-’a**** hJ L 

of signals install ian eons 

87 It is pioposed to eonueot Eiuopo with tho islands of (ho ill" 
leiimiean and tlio African continent, by extending the win m\ h l< ^ 
nlioady mn continuously to Genoa iiom tlio United -Kingdom 
tho .N oi them States of Lmopo to Si)o//ia, and from that point t ( * 
lay a subnxaim© cable to Coisicn, nnothoi boiw oon Ooihk it *i '****- 
Saidinm, and anothei between Soidmm and liona f lho 1 r1 t ■* 1 
place would he conne etc cl with Alex imdiia by undoigioiuul \U lt 
oxtendmg along the const 

It is ovou itgaicltd is 'within tho soopo of piohabilit> t Httf 
Alcxnndna may bo put m eleotnoal Loimoohon with Iiombny > ri< ^ 
as the lattei place is aliondy o ounce ted by a tekgiaphic ]mu ^ 1 
Onlcutta, a continuous lino of communication between London ainl 
Calcutta would tlvus be established 
Tlio distances between S^jc/^ia and 13ona on tho coast ot Alf^c 
aie — * 

inn r 


Spezym to Corsica (submniinc) J\* 

Acioss Coisici- (untlorgrouiul) 

Oorsic't to Saidmaa l>y tlio 8 tv aits of Uomtaoio (subnuunto) 7 

Aoioss Snidima (vmdev gi omul) yp \ 


Sfudmia to boim, on tlio coist of Algum, {subniauno) about 

Ihoio w ould thus bo 208 miles o£ sulminunc cable m thico luigt 1 in * ► t 
*l6 t 7, and 125 miles, nnd331 nules ot o\ oiland w u os nccesbiuy (o « t»n — 
noot tlio soutliem const of Eiuopo w llh tho noi tliom coast oi Ahnui » 
This is the pioposed plan, mul tho cables fiom Spo/zia to Cm m< it , 
anti fiom Coisica to Smdima aio already laid and m oiKiutmffc ; 
hut it will bo obvious on inspecting tlio map that tho object wouLl 
ho ait am able with a loss extent ot submanno cablo by contuimii^ 
tho oroiland lmo to Ihombmo, in tho Giand l)uohy of lusc nny f 
conuGotnig that plnco with tlio Island of Elba by a subintu mn oi 1 1 1 Lc 
ofSoi 10 miles, and connecting tho westamnost point ol 1011 ul 
with 13 as tin, m Coisicn, by anoUvoi cablo of 35 to 40 milt h- 
This method w r ould lia^o tlio furthoi ftd\ ant a go of including in 

tho lmo sovoial nnpoitont places on tbo Italian coast, sitcdi it , 
Camara, Mass a, Lucca, Pisa, and Leghorn 

A profeieneo has bcon givm to tho coiu&o ahovo dosonbetl m 

eonsidoi atiou of tho benefit ponfaied upon tho company b\ 1 1 to 

concession and guaranleo gi anted by tho gmoiinuent of fan dm lit* 

which would not lia\ o been gi\ cn 3iad tho olhei oouiso boon foil owed * 

Tho cable now deposited contains six conducting wires, mul l i 

m all respects similni to that lepiosonted in figg 3 c, 30 
102 7 
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88 Tlio slioi t 6ub- 

3ii(unio cablo laid doun 
befcu con Pi into P d- 
wnuUs Tsland, and tlio 
coast o f a Scotia 
(iigs SO, 10), is intended 
as p irfc of a anoio o\- 
i onded biibm ai i no 1 i lie 
connecting Newfound- 
land with Canada Tho 
otlici Houtions would 
nuilt-o uj> a total length 
of 110 miles , "but the 
piojoot is lopoited to bo 
anested foi tlio piescnt 
by tlio ltftisal ot the 
lion so of Assembly ot 

No\ a bootia to giant a 
oliailci to tlio ooinpanj 
to oioss that pi moc 
Tho Danish subnn- 
lino eabli (figs 41, L2), 
is earned aoioss tho 
Gioat Belt fiom Nyboig 
to Jvoisoo tlio ncaieest 
point of tho opposite 
const of T A e aland 

Tho cablo laid aoioss 
tho Zuydoi Zee is shown 

in its piopoi hvo m figs 

4 i } 4 h (x> 18 1) 

Sub a <pic ous o a b I o h 
lia\o boon laid aoioss 
sovoi al of tho Aiuoiioan 
nYcis Tho diffloultios 
supposed to attend tho 
deposition and piesoi 
vat ion of tlnS&o oon- 
duotoi s axipoai od to 
telegraph 10 ongm ooih 
and piojc otois so fox- 
midablo, that tlio wucs 
"woio at biflt onmed 
aoioss tho livois be- 
tween tho summits ot 

V 2 
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lofty masts cioctcd on then bankb 
'Ihis method, hoAvc\ci, Avas found to 
bo attended aiiUi such effects as to 
lend 01 tlio uuuntonanoo of tin mho 

i inpi a oUcablo The masts aa oi o hi on n 
do w u by the Aiolonl stoima und 
tornadoes incidental to the climate, 
and Aveio not unfio fluently destiojcd 

by lightning 

Udic jnojeot of depositing the eon** 
daoling nncs in the bottom ot iho 
haoi Avals then lesoihd to, and 1ms 
boon earned into cflcot m aevxial 
ease s Tho Ohio is oiosscd at 
Paducah bj a cable eon taming' one 
conducting amic, of wlnoh tho fol- 
loAving’ desoiiption is gi\ oil m tho 
Amoiicnn j otunals 

“It is composed of a Inigo non 
^ li-Ct coa ei ed aviIIi tlneo coalings of 
fjuttu pciefat, making a eoid of 
about Jia e-eighths of an inch in 
dm me l oi 

“ To plot cot this fiom arii, and 
foi secunty oi lnsnltltion, llicio tuc 
tlueo coAoungs of stiong Obnu7nof/ t 

balm a ted. a\ llh an olastio composition 
ol non-eloct} ta andaiound thisaic 
ughtoon Inigo non ami f s, difiAvn ns 
tiglit as tho AAiio a\ ill hem, mid the 
A^holo is then spmilly lushed togetliei 
Avitli nnothci Inigo amio, passing 
mound at oacij 2 of tm inch The 
aaIioIo foiiuu a cable of nesu two 
melius m diamotei ” 

Tins cable ( is dl>00 feet m length, 
being f bo longest yet laid down 
in Iflio TJmletl bUiteH Xt %\tis eon— 
stiucled by iVTossi s feliailnoi and 

Sleeth 

Ma Shaftuoi lias al&o consti note d 
an d deposited siiba^uLous cables in 

tho folloAvmg places — 

Aoioss tlio Tonnossoo nvei, font 

mil ot? above Paduonh, neai its 
1<U 
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junction with Iho Ohio Length, 2200 foot , samo 
consluiotion , deposited m 18at 

Aciosa tho Missis&ippi, at Capo Criiondcau, m 
the Hi ifce ol Missomi Length 3700 fcot^ depo- 
sit ed m 18<33 

Aoioss the Honnimac n\oi, wluno it falls into 

tho Mississippi, twenty miles "below* Ht Louis 
Length, 1G00 feel, deposited m 18o3 

All the so aio snmlai to tho Paducah oahlo 
A ci oss tlio jMi ssi s s ippi at Ht I ouis, tin do cables 
ioi diileront lines, each enclosed by 11 latei il 

external w nos Length, 3000 feet Deposited m 
18t>2-3 

A ei oss the Oluo at ^laysvillo, Ivonluoltj , a eahla 
containing two conducting; wncs, enclosed 1 >j 28 
lateial ox teinnl wiles, e oust i acted like tho foinxci 
Length, 2700 leet Deposited m 18o3 

Aoioss tho Ohio at Ilondoison, ICcntuolc^ 
Longth, 3200 feet Deposited m 18ol 

Cables eons ti noted b\ AL< ssis Nowall and Co 
haifO also heon dopusited m the following places — 
Aoioss tho Mississippi at Now Oilcans, contain- 
ing one conducting w no length, 3000 feot 
Deposited m 1 3o3 Shown, m ilgs du, <tb 

Aoioss tho Hudson, 10 miles above Now Yoik, 
binulai oonstiuotion Length, 3600 feet Depo- 
sited iu 1851 

Act oss the Hlinits of Noi thumb oi land, at llio 
mouth of tlio fet Lawioneo, mmilai couHtiuction 
Length, 10 miles Deposited in 1853 

At coilum places cm tho ^ieal western n\ois 
sonous diftloulties ha\ o hoon and aio still cnoouu- 
leied m tho piosLi\ ation of the so auhacpieous 
conductois At Hi Louis on llio Mississippi, and 
at Paducah on tho Oluo, lot ex am pie, ao\ eiftl 
cables ha\o been suceossively s w ept awny by 
JLoods I jai go tioos earned clown tho sticam aio, 
ono attei anothoi, stopped by boing caught m tho 
cablo, and tho numbci thus accumulated bocomcs 
at length so giont that tlio foioo of tho mu lent, 
acting upon them, lneaks it 

AnoUici frequent came of closli notion to these 
oahlts m tho "\Wstom Continent is tlio attiaotion 
they oflm to atmosiihouo clcotiieity U.lioj nxo 
f i ccpientl) clestioj od by lightning Mi Shaflnoi 
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tells mo that ho baa sometimes found a longitudinal incision 
measuring toil foot m length, made m the gutl'i-pcioha, by tho 
lightning, and cut a > clean as if it Iiacl bocn done with a ia/01 
At otlici times ho lias Pound tlio gntla-pei elm swelled, lough and 
porous, and sometimes picicod with countless munbcis ol openings 
like pinholes 

The so appeal anocs are supposed by Mi 3 STcwnll to an sc fiom 
nnpoifcofcion m tho covcimg of the wno The slit, lie thinks, is 
caused, hy an getting m behind the aim, winch holds tho mandril 
through whioh tlio cojjpoi wno passes boioio loaMng tho ojlindoi, 
and the jioious eovcnng ausos bom an iinved witli tho guttu- 
poiolia All Ifewall has nsaoi tinned that a wot han, 01 a liolo of 
equal si/o is sit ft loio lift to deafcio} the insulation of tho \vjio 

SO So mo eminent scientific authoiilios ovpiobs doubts as to tho 
dui ability of tho subnini mo cables In tho ease ot tho Dmci and 
Calais cublo it ha a been obsoi'ved that tho bottom oi tho channel at 
that paib of tho etiavtis pioved by tho soundings to bo subject to 
undulations, soconsideiablo that tho summits ol some ot its ol mated 
points nso to such a height that tho watoi which oo^eis thorn is 
not deep enough to saouio tliein fiom tho efieots of tho tumultuous 
agitation of tho am face in % lolont stoi ins It is lioio well to leinuul 
tho lendci that the agitation of tho ocean, winch scorns so awful in 
gicat tempests, has* been, found to orient! to a a ciy limited depth, 
bolow which tho watois aio m a stato of tlio most piofoimdicposo 
Tho objection wo now ad>oil to is, thciafoie, founded upon tho 
(supposition that tho oicbtb of somo of tho elevations upon wluoli 
the sutmaimo oablo icsts tiro ao clovatcd us to he within that hnuf 
of depth, and it is fcaied that such being tho case, the >10101100 ot 
tho watoi 111 gieat tempests may so anov o tho cable a gainst tlio 
giound on winch it is deposited mill a motion to and Ao, us tei 
weal away by fieqtiont f notion its metallic nimom, and time 
o-vpoho tho conduotmg wnos witlun it to tlio contact of tho watci, 
and destioy thou insula lion 

Hut it has boon most mtififaoloi ily proved by a pait ol tlio 
ovpoiimontal who wlnoh was laid down ho two on Dovoi and t^alaiw, 
in I 80 D, and wluoli wan picked up two > aais aftoi wards m as 
poifcot a stato as when laid down, that tho action of tho v avos 
do 09 not aftcot tho bottom of tho Channel tlioio Tlio git a leu l 
depth iB 30 fathoms, and ilia bottom eliolvos legulaily liom Dovoi 
to near Capo Ounex, wlioio tlioio is n ledge of looks using 
suddenly fiom tho bottom 

It has boon also foaicd that, notwithstanding tho oileot of tho 
gal\ amsation of tlio mtifaco of tlio tmiioimdmg wnos, tho oonoHivo 
action of the soa waloi may in timo doatioy tliom , and it has boon 

suggested that some bo ttci expedient foi pioicotion agamst this 

ICQ 
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eileet anight bo conti ivod upon tho principle suggested by Davy, 
foi tho jnoscir ation of tho copper slit, a tiling of ships, investing 
the Pablo at ceitiun lntoivals w it lx a tin ok coating ox glove o£ /me, 
•which would meioaso tho ofUoioncy of tho tlimnoi coating of that 
metal gw oil to it m tho pioocfts of galvanisation * 

To this pi a c 1 1 c al anon wlio ha\o had as much, experience as is 
compatible with the recent date of those no\ol and ovtiaoidmary 
ont ci pi isos, reply that 11 10 results of thou obson it ions gwe no 
ground foi apprehension of any lujiuioiis eihets fiom tidal 01 
tompostuous action, anti Unit tho Jlno non used m tho iuic 
is not aftootod by Roa watci, as laigoi niassts of eoarwor non, 
such as unoliois, uio They oito ns pi oof of this, l ho slightly 
decayed state m wlnoli nails and small in e- aims Jiavo been 
found when iccovci ed fiom \tssols long sunk Tlioy fuifchoi 
state that tho tai contained m tho ln.3 li ot hemp wilhm tho 
pi oto cling wiies aots as a piosoi\ ativ< , wliothoi tho >\ncs bo 
galvanised 01 not It lias beon found foi oxamplo that, m tho 
caso ofc tlio eulmiaiino eonduitoi between Ihmngliaiioo and Poit- 
patttok, a poiteet concrete of tax and. sand has been alioady 
ionned, upon which masses of shell-hsli at t noli thonisolvLfl at 
all pails that aio not bulled in hand, and it is appal out that 
in a few >oais a oalcaieous deposit will ho foimcd mound it, 
which will etmciit it to tlio bottom, and altogotliei liiteicopt tho 
action of tho sea watei 

*J0 In tho deposition of submoimo cablos great cam Bhonld lie 
taken to select siulablo points on tho bIioig for boa oiling tliom 
Mainly places aio always to bo sought If this pi coalition be taken, 
it is aflumod that they tuo not subject to tidal iction A cable 
was paitly laid l)j tho Mngnolio Telogiaph Oompanj in 1862 
noai Porfcpatiielc (B'l), hut abandoned m coiiBequctu o ol tlio 'vessel 
employ od to deposit it bung exposed m tho piocoss to a violent 
storm f llro wrro was left evposcd upon tho beaoli down to and 
beyond low watci mark, and \\ as in Juno, 186 1, still m a peri col 
stale, tho galvanised non wires, oven to then /mo eoatmg, boiug 
absolutely m tho same stale as when tlioy ei o deposited 

*11 It is t onionclcd by pmotical men that tlio groat and only 
lisle of failure in tho submarine cables is fiom dt foots pioduocd rn 
Uio pioocss ot then deposition, oi fiom onginal faults m tho prin- 
ciple el then oonsfi nation 

The gieatost oaia is naeossaiy m oonduotmg tho pn>coss of 
dolwemig out tho cable into tho sea, oi “paying it out,” as it is 
technically called Ail sudden bonding of tlio ( ablo is to bo 

specially avoid od “ Kinks ” oi “ hitches ” aio apt to occur m 

» Poiullot, do riiysiq.uo, n \ol i p 700 hO 1863 
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tl in process, by which tlio guttupeiolia covcicd wnos \u(hui (1 k v 
cable are strained 

92 In lading tho Calais cablo it was found too slioit to extend 
to the opposite coast, and it became necossniy to splice n supple- 
mentary piece to it 'The joint thus foi mod aftoi winds failed, and 
it -was found itecessaiy to splice it anew, anti to nisei t n fiesh 
piece Since this tv ns done the cablo appeals to Iiilt o continued m 
ex coll on t oidci 

93 It is said that the Del gum cable has boon subject to some im- 
peifcction arising fiom the position o± the wnus within the cam 
The sixth wno being in the axis of tlio cable, huh on tided 1»\ 
the othei fi\o (see hg 32), it was found that t\ lion (he outei casing 
of the piotcctmg wncs n\as laid mound it, the picssmo on the 
cent i o tv ire londciod it imp ei foot, Tslnlo the h\o sun minding i( 
buffered to some extent 


Similai defects me said to exist mother oablcs oonsli noted upon 
tlie same pnnciple 

A hempen oaso tv ell taned m the contio m eonsidoed to hum 
the best snfoguaid foi the gutta pciehaeoTCiod Tvnesm tho jneci s 

of making the cable, sinoo it tv ill yield to anj oompicssion itsdl 
without adcctmg lnjuiiously the tv no 

94 This notice of subaqueous tolcgi aphy ought not to bo 
concluded without some mention of tho piojoot loi tho deposition 
of an eleetiio cable acioss the Atlantic, so as to put tho Old 

"World m instantaneous communication with tho Now Much u 

*soheme is iegai dec! now piottj ncaily as tliat foi tho c loot in 

connection of tho Biitish islands witli each othoi and with tin 

3siuopenn continent was legaidcd some joais ago Tho sanguine 

consider the pi oj ect piacticahlo, and its speed j jonlisniion pio 

tonble The moie phlegmatic notieo it only with udnmlc 

Aten of science genoially admit tho possibility of tho ontmpuHO 

while men of finance moio than doubt tho possibility ul a 
lomunerative result J 


The width of the Atlantic between tho licaiost points of IhiOsli 

mir“i“ d i ’n 1 eotl3 ^ of Iiolnnd 19 about bixIooh bundml 

ooanT ' U * S 0,1 B " OOOS,ftlll y “ «>» oablo uem thi Vxuleb 


lisdhoff™ni nt T irniUy ’ ^ t!l ° Un,tcd States, 90 woll Known foi ]u« 
i dio^xnplneal leseniohea, oausod a seuos of logulai HouudmuH I,. 

t lC V10W of dotoinniung tho foun and condition (l i 

tho bod of tho ocean botwoon tho coasts of lliUuh AuioAoa mul 
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Ii eland II o round that betw etn Nowfoundland, oi the mouth of 
tho nici St I awi onco, and tlio west coast of Ireland, the bottom 
consists ot a plateau, which, as lie says, (< scorns to lmv o been placed 
tlioio cspeoiaUj foi tlio pinposo of holding tho wiies of a fiubmaiino 
tclcgiapli, and ot beeping them out of lxaiiu’s w It is ncithoi 
too deep 1101 too shallow , j ct it is so deep, that tho wncs hut once 
landed, will lomam foi oaci beyond tho icaeh of vessels, nncliois, 
locbotgs, and diifts of an^ hind, and so fall allow that tho wuos 
mij ho leadily lodged upon tho bottom 

* ‘ Tho depth ot this plateau is quite icgailar, gradually met easing 
lioin tlio shoios ot Newfoundland to tho depth of 1500 to 2000 
la thorns, as 3 on appioaoh tho othci. side ”* 

Ivioutenunt Ham y concludes that tins lino of deep sea soundings 
is quite decisive of the question, as to tho pi actio ability of a 
submaimo tologiapli botween tho two continents m so Xai as tho 
bottom of the ocean is concerned A cable laid aoioss would pass 
to tho 1101th ot tlio gieat banhs, and would bo deposited upon tho 
plateau abo\c dtsciibcd, wlioio tho wntcis of tho ocean aio pi o v e cl 
to bo as still as those ol n millpond ” 

Ulus mku once Incu tenant iStuui j deduces fiom tlio Uiot, that 
all tho specimens ot tho bottom In ought up liavo boon found to 
consist of miseioseopio shells without tho ndvms-tiuo of a smglo 
pattielo oi giu\ol 01 sand IJad tlioio been cuncnts at tlioso 
depths, these shells would liaao been tin. own about and abinded, 
and mivcd 111010 01 lofas with tho dehits of tho natiunl bed of tho 
oeoan, buoli as ooze, sand, gimol, and otlioi mattoi ^Con- 
sequently a tolcganpluo cable ouco laid thoie, Ibeio it would 
lomain as completely beyond tho lenoh of accident aa if it wcio 

bmicd m an tight oafaes n 

Impel fef tly mloimcd poisons liai o ovpioaaed tin opinion that 
tho oablo would not sink bolow a coitam dt pill, tit which tho 
moieasing density oi tlio soa watci would lendei it bulk ioi hulk 
as heavy us tho eablo 1 lie well known physical piopti tits of 
wntoi pi oie such a mipposilion to bo gioundloss Although not 
liieompioHsiblu m an absolute sense, wain is suseopltblo ol com- 
piossion, men at tho gientcBt dox>tli« of tho ocean, m so amall a 
tlLgicc, that tho cable must always gioatlj cveocd it 111 epeoiito 
weight 

Tutting out ol now tho flnnnoial l»nit of tho question, llicio 
npXKaiH then to ho no good mason loi jnonouuomg tho xuojeot to 
(mi struct auoli a oablo, and to deposit it m tlio bod oi tho ocean, 
impiaoticabla m an absolute fjomo 

* llopeit of Iaoutenaat Mainy to tlio Gooictaiy of tho tl S Navj, 
bob 22, 180 J 
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It may T)e asked whothei, it deposited, an clcotno ciuionf a mild 
be transmitted thiough it bo as to pioduco ttlogmphio si n n f 
The* o can be onl)' two icasoiis foi doubling this— /a) s/, tli** 
length of the conducting who, and, secondly , the mchietivo itlt* i * 
of the tv atei upon tlio cable 

The intensity of the cun out transmitted by a battciy of f,ni * * 
powoi upon a wuo, is in the direct i vtio ot tlio condut tin*, pm\ r -* * 
oirtha wue and the magnitude of its tiansvtiso section* and m 1 1 
mvciso ratio of its length A length so great ns IdOO in J l>H<( 
miles, would of com so considerably attenuate the oui i cut 

But it will bo locoilcotcd that, m tlio o\pom newts dcstiibi il l 
Chap I pai 9, mado bj 1VI Xovomci and mjstlf, niOHsiigts \\ i i a 
tirtnsnuttcd ovei a spneo of 1000 nuics oi who without mli ) — 
mediate battei y powoi, mid with a toumnnl batUiy ol \* i \ 
limited powor In tlmt oa&o d3b imlos of tlio who ujmii wlm !i 
the ounont was transmitted weio lion, a \oiy mdiilci t nb ium- 
duotoi, and tlio leniainmg 740 miles tvoio coppoi tv no of ovfiuiii 1"% 
small diamctei It is ccitnm, thciofoio, that by season oi (lit 
mfonoi cond noting paw ci of the one pait, and ot the \ eij sum It 
t nan s\ ci so section of tlio otlici pait, tins longUi of 10h2 mile 
ofititd a in noli gioatei losistanoo to tho ti ansnussion of flit 
cm lent than would 1600 miles of coppoi w no, such us is usual! \ 
selected foi submaiino eablos 

But independent of these consider atious, nothing would In 

ensiei tlian to gi\o tho coppoi who enclosed au tho cable sucli it. 

tlnoknoss, and to a^iply to it suoh bat tones, ns would oirmio (In* 

tiansimssion of a cun out of suOleiont luton&itv 

The citecta of tho recoil oiuionta pioduocd hy tho mdiit ti \ ( 

notion of tlicwatci upon tho cable, cannot bo so coitmuly appio- 

emted mlh otn pie sent knowledge and oxptnonco t but alf hough 

tho eftects of those me sensible m tho oases of f ho subnumno imtl 

midoigiound Tvncs alioady laid down, they ha\o not pioducisl 

any obstiuction to tho efficient poifommnoo of tlio tolcgiuplis, iuiiI 

the inanagoia of tho Magnotio Tolegiaph Company, wlneJi woi t t 

well soyoial bundled miles of who paitly subaqueous and puitl^ 

imdeigiomid, a&smo mo that no mconvemcneo oi obsti uctnm 

whatevoi is found to arise fioni this cause If no othai olvjoolum. 

woie lnised agam&t tho piojoct of a Iiansatlaxitio oablo sa\o thus, 

it may be safely pi enounced that thoio would bo nothing to !m 

appiehended winch tlio lesouiccs of soicnco and ait would nul 
easily sm mount 

It does not appom, thoioforo, that any pait of tho gicnX 
piohlem of subatlantic lolegi apliy lemmns to be solved, o^conf 
that whiola is jnyoh ed m tho financial viow of tho question 1 L 
it be undoi taken as a oommoioial ontcipuso with a viow to a 



HUGOITj OUBltBNTS 


1 cmuuc i aii vo ictuin, zu i U it pay? Or, on tlio otlioi hand, may it 
not bo 1 eg aided as one of those vast international enterprises to 
wluoli tlio liiiLnonoo and lcsomeos of states should bo applied? 
The so aio questions wluoli wo havp noithoi tlio spaco neu the 
vocation to disens s 

9j in 1852, tho conducting wiies which connect tlio Branch 
Tclegiupli Office, established in tlio Strand, opposite Xlung ci ford 
iraikot, with tho Goneial Xte jt-ofhcG, woio laid down In this 
caso tho conducting' wiies arc galvanised biasa instead of coppoi 
They aio as usual laid m non tubes, and mo oamed along the 
heib stones of the foot pavement of tho Stiand, iToot-sticot, 
Ludgato-lull, and St Paul's Cluucli-yaid to Cheap side, wlioio 
thoj oioss o\ci to Postei-lano, and passing thiough tlio bianoli 
offico iu tho hall of the General Post-otiloo, aio oaincd tlienoo 
to tho central tclcgiaph station m liothbury, at tho real of the 
TJ ink of England 

TToni this conti al ohieo, nt all lioiu i by day and by night, 
despatches aio liansmitted to and lcocivcd fiom ovoxy seapoit and 
ovciy oonsidci able town m Is n gland, Scotland, and AValos , by tho 
mbniaimo wnes, bj UoLyhoad and Poitpatiick, from all parts 
of Ii eland, and by Dovoi, from all paits of tho Continent oi 
Puiopo i\]mo elect no telegraphs liavo boon oonstiuotcd 

9t> Aftui tlio undeigiound and subninimo wiios had boon con 
stiuolod and laid upon a considoi ablo bcalo, tho attention of Di 
h'aiaday was called by &omo of tho paitios engaged m then 
managomont to peculiar phenomena wluoli had been mamfoBted 
in tho telogi apluo operations mado ujion tho linos thus laid After 

ovpoiimoirts had boon mado upon a laigo scale with linos of sub- 
aquious and fluhteirancan wire j, ov tending to dislanccH \aiymg 
horn 100 to 1500 miloa, it was found tliut tho ole otnoi ty supplied 
by tho volt aio hatioiyto tho oovoiod wno was in great quantity 
m rested thoie, by tho atti action of olcotiioity of an opposite kind 
evolved fiom tho walci oi eaifch m winch tho wno is sunk , the 
atti action acting thiough tho gutta peicha oovoilBg oxactly m tho 
same mamioi us that m whicli tho cleotnoity dovolopcd b> a 
LOJiunon olectno inaoluno, and deposited oil tho msido motolliG 
coating of an elcotno pu, acts through tho glass iqi on tho liatmal 
olcotnmlj of tho ovtcmal touting, oi of tho earth in connection 
with it Hie two oppo silo olu in cities on tho msulo and out si do 
of tho coating ol tlio wno by thou mutual action neutralise) each 
other, and under ooitam on cum stance a a poison pdaoing Jus hands 
m mot all io connection, with both sides of suoli coat mg, may ascei lain 
tho piosc nco ot a lingo char go of suoh nout) aliHodiluid, by receiving 
tho shook which it will give like that oi a oliaigcd hoyden jiu 

l )7 It is appichendcd that tins rmteieaeon phonomenon may 
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interfere inoro 01 le^s with tho piaotioal work tug of nil Erlogta|d* 
having under gi ouncl conducting wiies , and I have bet n mimiiii * £ 
by the agents engaged m bmeaiix ol tho Pans ttUgnijili, tin if 
thej aie sensible of its eftcots m all dneet coiinuunu. alums In t\u i it 
that capital and London 

On tlio other hand tho Mngneto-3 leotuo Tcleginpli < 'ompairv i av 1*' * 
at tho piesent tmio (Mnj , 1831), Iulao ncnily 900 miles oi undi i 
ground mro m optiation, lepoifc that tliej some times pass I ha »* 
signals without any difficulty thiougli <000 nulcs e>l umh i n iimsi»l 
'wuo without any bieik oi delay m tho onouit, and. 11 ml tin > hus < 
m constant operation continuous undoigtound lines comical hi 
towns nboA e 100 miles apait 

Tho only defect complained of in tlio nndoigiormd iuhsih (hut 
which pi ocec ds fx om nooulontal failiu o s ot compl< to msulatnm 
pioduced by delects in tho gutla pcioha oi olln l entiling wlm U 
allow m oi stiu o to pencil ato m we l woaUici and to louoh f he c nn- 
ducting tviio, oi it may anso fxoin acoidontal fiaolui o ol tlm \ui« 
funny suoli cases the flow of tho cun cut to its tit st null um i * 
interrupted, and tho telegraph ooixyojs no signal 

The uso of undcigi ound wnos, and tho tliscovoiy ol tin 
phenomouoii ot mduotiso action abo\o desenhed, tno loo lucnl I * 
justify any certain mfoionco ns to thoir oilccts on LologuipJim 
opoiations Time and enlnigcd cxpoiience nlono can ai Ltlo Oh 
questions whioh Jra’io beon thus raised 

Although as a gcnci nl mlo tlio ovoigiound lints id 

telegiaphic who aie sustained by suppoits at mteivwls oj nbimf 

sixtj, 3 aids, naan j os-oeptronnl cases mo piosuitod m winch flu \- 

aio extended between supports at mnoli gi eater dista ticca uaimd* i 

Pyoij recent visit oi to Pans may ha\o obsoiscd tlio long lim ( «.| 

sviro tv Inch aio in bGTOial oases extended nlong- Lho bouhnuid 
and across the nvei 

But tho most ^uprising ox ample s of long lines ol avium 
without intermediate support, aio pie sen tod on tlio loWnmliio 
lino passing noitli and south tin ougli Picclmont bo t avc cn J J mm mid 
Genoa llioic, accoidutg to a lcpoit published in tho li l*u d 
monte so Gazette, ” in tho eoiuso of tlio line passing through U»* 
dislnet inter sccted by lho chain ol tho Booliolln, tho ongnu 1 1 » 

M BoneUi, had the boldness to oany tho tuils iiom Hummi! |.« 
summit norosa extensn o a allej s and raTines at nnmonso hoiglil * 
above tlio leAol of tho ground In many canos tho dislam . 
betivcon these summits amounted to moio than half n mile, and 
in some to nearly thioo-quaitcis of a milo In 1 mssntg ilnough 
towns, this line is cairied un cl eigi ouncl , omcigmg liom win a li 
it is again sti etched thiougli tho air liom eiest to oiest ol I In 
Maiitimo Apennines, after whioli it flmillj sinks into tlio uuUu 
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passing tin ough Gonoa uiulci tlio shocks anil lei mmatmg m tho 
Ducal palaoo 

It is slated that llio insulation ol tho \\ ucs ou tins piolmcsejno 
lmn luis been so poi leet, nofcwilhstnndm g tho ad\ oi so onoumslam os 
of its locality, that although it was constantly at woilc day and 
night dining tho fust wintei, no failuio of Uansimssiou. ol oxtia 
oitlmmy dola\ ovci ocouiiod 

0‘) Mot Is lia\ o tooontly been mado to ovtcnd tlio system ot 
ttlogiuplno inttioommumoation to India l)i O'Slitmglincssy ot 
tho h ast India t’om pany’s medical dipatlmnit, in const! noting an 
ovponmontal lino tlnough a dint unco of 80 miles fioin ('alouUa, 
usedj instead of iuiph, non l ods f hemg tho only ohlunmblo 
malciiftls 'Llit so u oio fastened logoi hoi and «uppoilcd on 
bamboos 

Tly cxpci mi cuts thus matte, ho found that the %vnrs employed 
m Kuiopo would ho rputo imulctpiato to the Indian tele giapli In 

hhiglund, wlit n tho Iiuls aio aimed along lailways, and whcio 
thtio (ii o no li \ lag ohstaales to oonloncl with, tho thin non wilt , 
tailed No 8 gaiu»i , answt ih its pmposo well , hut no Hoonoi w cm 
tho lods lnoiuihd ou thm hnmhou supjioiis m India, than itooksot 
thut hugest ol all buds, tho adjutant, found the ukIs eomomo it 
pti alios, and gioups of moiikejs eongmgatod upon tin m , showing 
cletuly enough thut tho onliinuy who would bo msu flu lent iol*eat 
tho stiams to which tlu so lologi aphic lmos would ho subjc pled 
H wns found nlao llmt not only iuukL tlio w no ho si umgei, hut 
that it must bo moio cl ova ted, to allow loadt d eh phmits, which 
limit li nhout log aidless of loads oi lolcgiaplne hues, to pann 
uiideim ath 

1 00 U he idcgiapluo communication thus piar tu nlljr cfli eted, is 
subjected lo attache to wlnuli tho toltgiaphs m this touiiUy mo 
but little t xpoHOil btoims of lightning denim j cd tho galva- 
luiinotei coil s, and hui i it nnos laid piostiato tlio j)osts tJndaunted 
hy tlio opposition ol tho olmmnts, Di O'bhanghncnsy ooiitnvcd a 
lightning comluotoi itn the insti unit ills, niul hlicnglhoncd tho 
sup polling piops 

[)j O’hlnuLglniobsy lotmned lo Nnglnnd, and at AVailoy, neat 
Ihonlwuod, matin auangi mints foi pi educing dOOO miles of Uncle 
gnlyauiHt'd wno, to ho whipped foi India, ono of tho tailiost 
lints limit i taken, to hi) horn Cal out! a to Tlombay Ono of tho 
petmliui (shnuu teimlus ot llio lailiyay linos mteiuUd foi India, as 
i null listed with tho hnglisli lint s, is Llio gioatei ehstanco between 
tho posts, which mo highci and stiongoi than thoco goncaully 
nstd 'tho thick wno is mised lo ft height of ftnuleon lect> oil 
posts no ally tho eighth pint ot ruuilo npait O'o obtain tho nocfs- 

siu y st length to bom tlio stuun, tho posts ulo lived with hoi cw 
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piles To allow the strength of tlio wucs thus ox tenth <1, a m|*» 
was, for expeiiment, hung to tho o out i o of tlio who oi Imps t 
span, an<l a soldier climbed up it, tlio w oight oi Ins hods 7*1 ■ ► — 
due mg but a slight oulvatuio Tho common deflection imtin^ 
from tho weight of a wire of a fill long span dots not 1 \m t *. L 
eighteen indies 

Dr O’Shaughnossy’s plan of undoigionnd communn ufitiri 
when such a mode of laying down tlio wnos is desmibh , in 
ooonoiuical Tho eopjior wnos coated with guttapoidm, lihluuf 
of being ms 01 toil in non tubes, aio inlaid 111 wood 011 slot pms, will 
satin ate d with arsenic, to piotoot them fiom tho whito mii i, mi* I 
thoj aio then laid 111 a trench about two foot dt op An uud< 1 
ground system of two wiics may thus ho laid down foi dfi l Dm nuh « 

The plan adopted foi joimng tlio loiiglha of tho llm K gol\ iim u < L 
wne is to have the two ends tinned, so as to link into 0110 unotln 1 , 
which aro then introduced mto n mould, like a bulk l-nmuld, mid 
an mgot of zmo being castovoi thorn, tlioy foian a most sub ttnnh 1 1 
lomt, and perfect motalho connection * 

It appears from lepoits loceived in Maj, 18M, that til that 
date a telegraphic lmo was m full opolation tiom (’almiM l to 
Agia, a distance of 800 miles, and it tv as then c\j)oelod Hint tin 
ontne lino to Bombay, a distance of lfiOO miles, would hoou In 
completed and put 111 opoiation 

This hue is reported to luwo been completed and biomjil into 
op eiatiou since tho pi 0 ceding paiagmpbs wcio m tjpc 






101 To produce tho effocts, wlmto\ox thoso maj bo, l>y wlmdi 

tho tologiaplno messages aro expicssod, it is nctxsstuy that tin 

olootiic Gunent shall havo a certain intensity Now, the liiti'iimlv 

of the current transmitted by a gn on loltaio batten y along u 

given lmo of wiro will dooreaso, othei things being tlxo nime , in 

tho same propoition as tlio length of tho who inoicuses Thu tf 

the wne ho continued foi ten miles, tho ouuont will! uno tv un 

tho intensity which it would lmvo if U 10 who hud bum evtuidi il 
to a distance of twenty miles 

It is eifident, thoiofcuo, that tho who may be continued to jai< b 

a length that tlio ounent will no longoi ha\o suflioicnt intuit it \ 

to piodiioo 1 at tho station to wMoh tho dospatoh is tinnanulU d 
Hioao oftoots by vfluoh tlio languago ot tlio dospatoli ia uiinifti d 

102 Tho intensity of tho oimout tiansmittcd by a ^lvoi 

* Am Book of Pacts. 18C8. p iso 
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v oUmo bath i} upon a wnii til p>mm lon^th, wilLhn men nsoil in. 

I ho tun an piopmhon as l ho uuu nt tho aunt ion ot tho mho it 
augimnlul Thus il I ho ilmiuofii ■of tho xviw bo thmbh tl, tho 
au a oi i1 > suilnm btinji* tiu it u ul in a foutlohl piopm (ton, tho 
luloiml} oi Um ounoiil Uiunmutliul uluii;., tho wuo will ho m- 
monsiil m tlu i mnti lutm 

JOi lutmi ? tlu mlom it} ol tin i miout nui} ulnu Im nu„iui ntotl 
by inmiUM)Uh Iho minihi i nt pma oi |^om iulnipp plait \ ox 

ovhmloin oomponu^ tho ^uKanm baUtu \ 

hmooilhas him haiiul most, tativomonl to nun non a t 

tho mat oi ml toi Iho < ourluoluif^ win 4, jl loot m> jiiauLuml 
mm to tulvi into hi t mint tho iiitlm uto whioh Iho ijuulity ot llm 
nuiulmiu piodin o mitni tho mtt uhiIj oi IhiMitunml It may hn 
llm iul non ilhi h i i to ntuto that, othoi thiuj 1 j hom^ Iho mumi, 
llio juton ut> ol tho miiniit will bo itL Iho i^nojmi iitm nt tlioton» 
iluoUnfJC powoi tho nut il ot x\lnoU tho wno m Unmotl, uud tliut, 
oonpoi a tho la it loniliuloi ui t)m luotuhi 

101 M J'oinlh L limml tw will umiluolid o\|n i nm nt i, that 
tlio (uniout ituiiplu t! h\ UAolhno butloiy ol ton tmu i ol pluh i, 
tiuiihiiuHotl upon it <oppm win, Huvni} a dinmolti oi ban- 
Ihimsiuitlthti ol mi i in h, »u»*l il h ti|,lh til nt\ -tmith i oi n null, wu i 
KiitUmonUj niltn o lot nil Iho t mmunii U It ^uipluo piupo-u i, .Now 
il wo imppom Ihut tho witn mutiiul oi lining hnn-t honmnuH 1m ni 
nn limh in ilmmoli i, 1 it 1 1 a dimm tin nt a quin hu oi an inol) f it t 
ilmniotm hom^ ^nutu m tin* latiu oi to 1, it i motion will ho 
kimilui m tlu ialm ni nuuly I00M to L, ami it will onum <pumtl\ 
out j ^ a munul ot iqtial niltmuly omh a Inn^tli ot wim iO()i> 
turn h n aim * that ovoi y 100 union nl win* 

10a Out m pi until n i( in m i ilh »u in jiutiK |]n* powcn i ni 1 1 mm— 
mi tsion lo am ninhiMumn limit) 'To nitiioioo uml immihun 
tho mint at \ ol tlu omit nt, il in only nniunniiiy to i titablmli at 
c ohm moat inti i \iilimlniif.c tlio linn ol wiun inti lmuluitn lialban h, 

by whtuli in *h mippln it ol tho nlmltm ilunl nlmll bn pioiluiMl, 
ntul tlu, mu} in all turn i ho omilj mu omplitihi il, tho lutmnn Utah 
toh jH'iuphtn ul ni mini hi at iltilauct i, oho Jioin nnollui, mutth 
h hu bum llm limit wlnnli wuiilil nijimmmL} no pun tho mtoimty 
ot tho odi H ul 

1 00 lla\uip thiin oNplmilofl tho HU unit 1 hy- whuih im t hot tin 
ouiiitnl mm lio tcmtlutlid fiom any mm plain upnu tho i m th'n 
mu hum to an} othii, mi iiiattii what |m tho rUslmutn hotwi on 
bum, uml how all Iho hum uiuj oi tUmu <1 ml i maty mu} In* 
impinli<l toil, wo nl i ilII now plot out In t spluiu tho nxpulnnit t by 
wluoh muh a nutn at amj ouablo a pi i mm al nno pliuu to ooavoy 
mrituatuimiii *1} In uiiobn i pliur, no muttui lio\v doilmil, ni^in 
tit i\ni^ the piutio m nl wntUa iunipm^n 
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It may be shoi tly stated that tlio pi o due U on of such signs, 
depends on tho powei of the agent liansinitlmg tho cunont to 
ti an stmt, suspend, mteumt, diveil *md loveise it at piioasmt 
These changes in tlio stato of tho cunent lake plaeo loi nil 
piactmal puipabog simultaneously up) on all pails of the conducting, 
who to wliato\ei distance that who may extend, fox all hough 
stuctlj spjeakmg thoie is an mieival, depi ending on the time will oil 
tlio emicnt takes to pass iioin ono pioml to a no thoi, that mtoiMil 
cannot in an^ case e^oeed a small fi action of a second 

107 Although tlicie is some clisooi dance m the lesults ol 
evpei mien ts in ado to dctoimmo tho "velocity ol tlio oiuicnt, they 
all ngieo in pio\mg it to bo piodigious It -vanes accoiding to 
tho conducting pcwei of tho metal of uluoh tho wiie is composed, 
but is nob dependent oil tho thickness of tho n n o On eoppiei 
u lie, its vclo oifcy , accoidmg to Piofessoi ^Vhoats tone’s O'vptnmcnls, 
is 288000 miles , and neeoithng to tho&o of AJAt Ei/eau and 
Gonello, 112680 miles pei second On tlio non who used loi 
tol-ogi aplno puiposea, its -velocity is 02000 miles pin second, 
nccoiding to Fi/eau and Gonelle , 28o00 necoidmg to Viofcssm 
Mitchell, of Cincinnati , and about 1G000 necoidmg to T?iofcssin 
"Walkoi of the United States 

108 It is evident tlieiefoie that tho iiitci \ al wlncli must 


clap) so between tho pnotluotion of any cliango m tho stale of tho 
om lent at ono lelogiuplno station, and Iho puoduotion of tho mvmo 
change at any othoi Iiowoiei distant, oannot o’voecd a m-ij 
minute poition of a second, and smoo tho tiansinission of Higintln 
depends c velum ely on tho pioduction of such cluing cs, it follown 

JUl T. n 4l * um*m m — m ^ ~ J "1 _ + 


tians 


is&ion must bo pn actio ally instantaneous 
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CHAPIN It V 

Cimont controlled h/ making anti In Miking Oio nmlart of cow 

rtiiQt/Oisj 110 Xnstimm »t* fin oantt ailing tho nmont-i ommtilaioj * 

HI Uuioial mmoiplo of tho Ci>«\»wtn'oi — II- Jfr* ^spliwtfcio .11 

to tologinyhm opomtioiift —113 '!'*> Uftmaut *' < J«f| «Un tht «l> 1 1 “ * 

OT ily — ii J O/i tho ilo vn Imo only — HP * wc * ’ 

nrw.i» tho ounont -H7 To wiwwivl ami *n*nHimL it n 

mnko it n« k tho irtmum— 1W ^atn>n ^itU aluiumj - lj« 

eigimls not tidiUc^ed to tho fetation th© ouiiant u pan u\ on 


IjUU>NJ it’d Mmuw Oi SotLtfOH 
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How to receive a dispatch at iho fetation, anti atop its firllioi pio&resK 
— -12 I How several dispatches may lie at tha Baltic tnno ^out between 
■various stations cm the Paine Inn- — 125 bt^omlaiv lines ol w no then 

mud — 12b Recapitulation — 127 Signals by combinations of unequal 

mteiials of tuinsini&sion and mi sponsion — 128 ICcj t omimitatoi — 
I2R IXoioLogunl comimvtatoi for a ounent Laving equal and iof,ulai 
pul eat ions — 1 30 fise in which tlio pulsations aio not continuous oi 
ic-gnhu - — 131 Wo limit to fclio colon ty ot the pulsations — 132 
Application oi n. toothed wheel to produce tho pul k at ions * — 13*1 Uj 
a fiinnous wheel — 13 t -Method of <liv ciline, th^ ciiutiit hyashoit 
uieuit, its application to tlio aim uiu —135 hfteots ol tha ciuiont 
avinch. Iiav eheen iifeecl loi signals — 1 30 Deflection o£ magnetic luctlle 

109 bi^oi all telega npluo Bignals depond onthopoaaci of tlie ngont 
■ulio makes them, to tiansnut, rontiol 3 aiul modify iho eui lent nt 
ivillj it must ho appaioiifc liow impoitant it is fut those who debit o 
to imdoihtaml tin i nitoiesting subject, to compiclioiid in the lust 
instance tlio moans by wluoh tins powci is ohtunud and o\citisocl 
It is nceossniy to lemeinhei that the cm i on t "still How along a 
lino of conducting who to long as, and no liingci limit, a "voltaic 
hatloij is nit oi posed nt some point on the hue, the who being 
attached to its polos, and tlio i emote ends ol tlio mho connected 
with tlio eiillij as explained in (2d) ancl (35), and m that case tho 
oni lent will flow nlong tlio who fiom oaitli to caith m such a 
direction as to entoi tho bnttoiv at the negati-\o, and to Ica'vo it at 
tlio positi\o pole, and that piovidcd tlio h alloy ha\o ade<inato 
force, it docs not mottei how distant fiom its polos tho points may 
bo at which tho wiies arc conneolotl with the caitli 

It at any point of tho lino tlio waio is biokon, tho cm lent 
instantly' censes along tho out no lino If it bo i cum ted the 
ounent ib instantly i a- established If tlio comieohon of tho 

Wire with tho poles of tlio battciy bo icvetscd, so that tho end 
which was conn acted with tho positive is liunsfuaed to Uio 
ncgativo polo, mid ticc t et sd t Hlo direction of tho cm i out along 
tlio entire lino is lGyeised — smeo at must always Jlow fiom tlto 
positive and to tho neg att\ o polo If at auv point tliovuxe, being 
biokou, bo comicotod with another too pioceedmg to tlio oaith m 
any otlici dii ection, the emiont will bo dn cited to tliolattoi ivne, 
dcsoi ting its for inei com sc If tlio who conducting tho muiont 
be comicoted at tho same point with two wuos both connected with 
tho earth, it will bo distributed, botwcon tho two, tho gicatoi par t, 
however , following that whow Inch otloi s tlio easier load to ilio ear th 
Those few pimeiplcs, which me oloai and simple, supply an easy 
Jcoy to tho wholo ait of olcotio-lolcgiaphj 

110 Tho class of mechanical expedients by whioli tho agent 
who desnos to tiansnufc signals is enabled to conti ol and modify 
tho oini out m tlio maun oi hoi a described, are called by thcgonoial 
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mmo oi (t cxyarnuT Arons/* and aio veiv vanons in foim and 
ai 1 angcmont accoidmg to the pm pokes to tv I nch, and tlio eornli- 
tions imdci which they aio applied, Nut only do apparatus of 
tins class difloi m difloi cut conn tins wheiG telcgiaplis haxo bton 
established, but tlioy ’v my upon diiloiont lines, and e\en on 
dilFeiont pails of the same lmo Without attempting to follow 
tlicso endless t, an at 1011 s, many of which aio quite ummpoilnut, 
and all of n lnoli aio liioio "varieties in tho application of the 
gonoial x>i moiplos cvplamcd abo\o, wo bhall hoio coahno om sot\ os 
to suoli ail lllusliation of them as will at tho same tiino lendoi 
mtelli^iblo then stiuotmo and opciation, and con\oy a gonoinl 
notion of tho mannei of Iran sim Itmg and lcll ivi tig s ig nal s 

131 Lot us suppose that mound tlio cdgo of a disc of n oiy, 
wood, 01 any olhoi insulating nialciial, aio mseitcd at oomement 
mtoiials pieces of motal, n, tj, r, n, &o , ftg 17, which wc shall 
call contact pieces, then pmposo being to mako and Incnk tho 
metallic contact which oontiols tho cm i out At tho back of the 
disc noai tlicso contact pieces aio clamps oi tightening soiows by 
which conducting wiies can bo attached to them 

To an avia m tho oentio of the disc lot two metallic hands, \ A / 
bo attached, so that they can bo tinned i omul the disc like tho 
hands ol a clock, but having motions independent of each othci » 
Theso hands may bo supposed to bo foimotl of edastio 3ti ips oC 
metal bent ai the ends tow aids tho smfaoo ol tlio diso, so as to 
pi css upon it with homo foico and let ono of thorn nvovo ovei tlio 
otlioi without diet lulling it, as tho minute hand of a watch moves 
ovoi tho horn hand Lot a 1 * bo anothoi similai hand, tinning on 
a oontio hx:cd upon tho contact piece r, so that it can ho turned at 
ploasiuo upon one oi othei of tho coulact pieces r oi ?r 

Now it is evident that by turning tho hands A and a' upon any 
two of tlio contact pieces, they will bo put m motalho con no otion, 
bo that a omxent flowing iiom eilhu of tho m mil pass by tho 
hands to the olhoi, and in. liko mannoi by moans ol tho hand a", 
oithei of tho contact pieces r oi K oan be x ,u ^ 111 motallic con- 
nection with i 

112 To convoy a gcnoial notion of tho application of such mi 
appaialus to tclegiaphio piu poses, wo shall ten example suppose 
conducting mics connecting tho sovcial contact pieces m tho 
following mannoi — 

1 v, with tlio positive polo of tho battoiy 

2 N, with its negative pole 

3 I , with the eailli 
1 xx, with tho up-hne wno 
G n, with tho down-hne wno 
€ n, with a hell oi alaiuni 

n 2 
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It may "bo necossruy to stnto huio that it is customary* to call 
the wno winch proceeds to tlm clncf tciimnal station ot a lino the 
?iji icttO) and that which proceeds to tlio sccondai j toimimil station 
tho tlotan wtie lints, it a lino of tologi apli bo extended between 


1 iff iv 



JTarlii 


1 ondon and Dover, tho wno wluoh would connoot London with any 

intcrmodinto station would at that station bo tho up iw e t and 
3.80 
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tho who which tv ould connect- it with Potgi w ould bo tlio down, 
wit a 

The ni annex in which thoeuiiont an it in ft at any station is made* 
to ling a bell 01 alarum at that station, will bo explained lieie aft ei 

In explaining tho nmnnoi in which tho agent at a station is 
enabled to conti ol a ouiiont by moans of tho oomniutnloi , two 
cases aio to bo consideiod — tiisfc, w lion ho dosnes to tiansnnt 
signals , and, secondly, wlion ho expects to leomo them 

In tho found case, ho takes the cnueiit tiorn his otv n battciy , in 
tlio laltoi, he leeciyos it on its aiiivul by tlio up 01 down lmo wne 
Wo shall Just con sulci tho case m which lio dosnos to tianbmit 

signals 

lid To i) tin emit a cm) out on tho itj) hnc only — Lot tho hand 
a" ho placed on. a on p, and \f oil it Tlio negative polo n ot 
tlio battei y being then in oouneotiun with the earth i bj tho hand 
a", and tho positwo polo i m coimoation with tho up w no v by 
the hands a and a', while tho np ttug itself at tho station at 
which it ai lives is m connection with tho caitli, tho ouiiont will 
flow fioni l hy l and. a' along tlio up who to tho station at win eh 
tlio who goes to tho cal 111 

114 To ti an’inut a i>u) j tnt on tho dotvn hnc only — Lot i" and A 
bo placed as befoio, and lot a' bo moved to i» Iho omiont will thou 
flow on tlio down lmo, as may bo explained m tho same mtnmci 
lio To tt€in , innt a cio ) tnt atony the ontno lmo J)om tetmmub 
to to nnnu* — Lot X r bo tinned upon u, and c upon K, and let two 
sinnlai hands at tlio baok of the di&o bo al tho samp tuno turned 
upon i* and u, tho liand v r/ being lomovcd fiom both jN" and i 
In that ea so, tlio emionfc will flow fiom tho positive polo i 1 along 
tho hands at tlio back ol tlio disc to i>, and the no o on tho cIotui 
who to the tcumnal station, wheio it will take tlio eaith, by 
wluoh it will pass to tho cm ill idatc at tho up leiimnal station, 
and fiom tlieneo hy tlio u^j wno to it, and Jiom ir by tho hands e' 
and A to tho negates o polo H" 

Thus it appoais that it will pass along tlio ontuo lmo fiom 
tcimimis to t oi minus, flowing fiom tlio ii£> station downwaids 
110 To i eve) sc the ducetion of the rut t cnl — -To accomplish 
tins, it is obviously ouflioient to lovciso tho connections with tho 
polos of tho battoiy 'J bus, if tlio muiont bo tiniisiiutted on tho 
up lino only, tlio hand a' will bo upon tr, a on r, and a w on it, 
wlion, os alicacly explained (lid), tlio ouiiont will ilow fiom u 
tow aids tho up station if \. w bo lomovcd to i», and a to n, tho 
du cation will bo lOToiscd, tlio com so of tho emiont llion being as 
follows — Fiom tlio positno polo v to i by tlio hand a" , fiom tho 
emth i to tho caitli plato at tho up pci station, fiom that to 

tho up wno , fiom tlionco to v, and fiom u by a' and a to w 
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Tims, by alternately moving the hands i" and v bolu eon t I * " 
contact pieces J> and w, tlie omicnt maybe olmngid limn t 
dn action to tlio otliei on the up who as often anti as mpnlH t> 

mux ho deaued 

Tlic same 1 o\ et non may bo made m exactly tlio Biiimt luutnu * 
on tlio down ivixe, if tlio hand t' bo tumul upon J> 

The lovtition may bo made v lfcli equal ftw lhtj mid mpiilit v * * 
tlio ciuient be os t ohli shed along tlio ciitno lino by men mlt * 
changing the position of tho hands dnoolctl upon i aiul n , 4 

deseiibed in 113 

117 To suspend and tiansmit aHu natch/ tho cm ant 
emu fegunod mtciiats — Whctlit l tho ouiiont ho cstnhlnln *1 ** 

tho up line oi on tho down line, oi on both, Huh is uimlj hi i ***** — 
plishcd by lemo-viiig any ono of tho hands iioiu I ho (imlmd ]»i» * » 1 
on tv luoli it lest a, andiestoung it to its piano niloi tho n qmt< « I. 
intervals *Wlien it is ‘withclinwn, tho oimont is hu [xnitd 
when lestoied, tho ouiiont is iG-estftblmhed T'Jio lutoiMili 
sueli suspension and tiansmission may ho as long oi as ahmt f i *• 
may bo do sued They may be equal oi nut qua! Tin y 11111 % 
succeed each othei with any dogieo of lapidity whntt>V(*i T hi* 
theie may be ten thousand mtoivals of suspension nml I it 
thousand of transmission m a minute Tho liistantmusun t tin 
laetei of the propagation of the electno fluid ahuidy nolu id wtt 1 
sufficiently ey plain tins 

118 Ilaring thus oyplamod how tho agent eonliols th<^ cuia ji€ 
m ti ansmittino signals to a distant station, tvo shall no\y 

how he ticats tlio ouiiont wluoh aim os fiom a disiant stul inn, 1 - * 
as to allow it to pioduco befoio him tho mtwuhd signals 

Tho curicnt must aniTe eithci by tho up tviic 01 by Him ihmi-a 

wne, and thcioforo at oithei of tlio eontaol pieces, u 01 0, 

119 To mate the m > ivmy cm ) out qim tho atm m -AVJion 

agent at a station is not engaged in tiansmittiug signuls, hu mnol 

always bo piepaied to lecoivo tliom A eonti ivanco enth <1 tin 

alaiiun is pioyided, to gi\o linn notico when signals ain tthouf I"* 

bo ti ausmitted Tho alarum, which will bo fully explained In 1, 

after, is an appamtus so eonsti noted, tlmt whemnm the mimit 

passes tlirougli it, a bell is urng, by which U10 attonlion oi ll,< 
agent is called 


^ h i 0 „„T ta ? PI0 ^° B ” 14010 suMimcd to ho comiooluUwin . 

who leading to such an apparatus 

not on e«i>od XU timibiuitlmg signals, tlio agent <. ( ,nn, ,.f 

S? hw aiiwnra * «< »*»«■>! j . 

being supposed to bo connected with tho t\ no wliioli enteia lb f * 
182 the W1X ° Which lsm ^ hom 11 1S ooimoctod with ji' T ^ 
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hands, which aio behind tlio diso, aio placed one on id and the 
otliot on n Xu this case, if a cuiLonb coiner down the lino to ir, 
it will pass bj the hands v and a' to n, and thonce through the 
alamm who to id, w hcnco it pulses by tho hand i at tlio back oi 
tho diso to i>, and thenee along tlio down wnc 

If, on tho othci hand, tho cut lent uhiao by n, at passes 111 tlio 
samo mamici ihiough tho alamm to u, and so along tho up wrne 
I* 10m w halo\ ei pint of tho Imo Iho ouuent maj bo transmitted, 
wht-thoi on tho up or tho down Imo, at must thoictoic pnsa lino ugh 
tho alaium, and gno notioo 

120 In soiuo cases a station lb x 5 ^ o^'t. clo ct with two distmot 
al aiums, ono foi iho down aud tlio othoi Iojl tho u^) lino, ha\ mg 
diJltiont tones, so that the agent, on licai nig thorn, Knows fiom 
which direction tho signals aio about to conic 

111 that case tho wuo o£ tho uj) line alaium is attached to 11, and 
that ot the dow n Imo to id, tho wu os which is sin fiom tho two 
nlai inns being always m such c ex so o oim o o t etl w ith the oai lU 

^Vhcn tho agent is not engaged m tiansmittmg, ho places tho 
liaiuls a * and a on u and 11, and tho hnnds bclmut tlio disc on n 
and Si* If a cui i cut am\o by u, it x>assos by n through tho alaium. 
to iho cnxth, md gr\es notioo [f it aurvoby i>, it m XiKu 

mannci tliiongh tlio alter urn id to tho caitlt, and gives notioo 

It la, ho wo a ci , moio usual to luu o a smglo alaium at caoh 
station, acting asabo\o dcscnbcd 

Tho comiootions bomg so ananged that tho ounont shall pass 
along tho entire Imo iiom tcinimuo to toi minus, all tho al aiums 
at all tlic btationa will 1 >o lung tho momont tho cm 1 cut is tiuns- 
amt ted Genoml notioo is thoicfoio given that a dis^iatoli is about 
to bo bent fi am some ono station along tlio Imo to soiuo other 

121 Tt is nccosBuiy, howovei, to mfoiin tho agents at caoh 
station of tho plneo from wlionoo tho dispatch is about to ho bant, 
and the plae o to winch it is to bo adtlicbscd To learn tins, tlio 
agent Uansfti s tho cornice turns iiom tho alarum to Ins tclogiapluo 
msti umont Thu is accomplished by lomovmg tho hand A item 
3* to r, and connecting tho who coming from tho toleguiphia 
aubti umont by tho hands at tho back of tho diso with « Ily tlin 
ohinigo tho cm unit xmsseb fLom u to 1, Irom J llnouglr tho 
tolcgiupluo instiunicnt to T>, and ltom tlicnco doivi i tho lino 
Tho signals tiansnnUcd appeal upon tlio tolcgiupluo insli umont, 
mfoimmg tho agont Avhonco tlio dmpaioh will come, and whcio it 
is dosued to tiansmit it 

122 If ho hurl that it is not to ho addicted to himself, las 
auangomciils aviII dojiond on tho position wlnoli his own si alien 
holds m relation to tho two stations between which tho dispatch, 
is about to bo tianamitted If lua station lio between them, ho 
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turns the hands l and 1 / upon tlio contact pieces ir and i>, so ns U* 
illow the oiuionfc to pa^s beacon Iho up who and llm don n w n t + 
along the hands without mtei i up Lion, and also w ithout spend mg any 
put of its toico m needlessly walking Ins tologiapluc instillment 
1 123 II ho find that the dispatch is intended loi ImiiKtlt, und 
tliat it piocecds fiom a station on tlio up li»u, ioi example* hi 
places the hand i' upon u, v upon i, and by tlio two lutiulti hchnni 
the disc he connects tlio wuo issuing liom tho instiinnuil with I 
I3y this aiiftiigcmont, the omioilt aiming at tr passes 1 >j l lit' 
hands \f mid v to t, thence tluough tho toltgiaphio mstiumuit tn 
i by the hands hehincl tho disc and to tho cai Ui 

In this ease tho com bo of the emient is lumtt d to tho pai * <*1 

tho line wne which is included between tho station Jiom which *1. 
is hnusmitted and that to which it is addi eased By conn cot in fjf 
tho telegiaphic instrument with tho utilh by i, tlm (low n 

line \mo is ficOj so that wlulo tlio up line w no is employ i d it& 
conwej mg tho dispatch m question* tdhoi dinpatohos nmy he 
ti ansmitted betweon any stations on the down lino 

12L If wo cxpiess foi examplo tho ohiof tcimmal Klatinn h\ 
and tlio senes of stations upon tho lino pioceeding liom it dow u** 
wolds by Si» e ai s„ &.q , wo cun conccivo a tn lo us dispute) tc ^ tn 
he at the same tune tiansmittod bo tween thorn b> iho tmiiiigj - 
ment heio explained* being made fit eaoli station wJmh lets imn u 
dispatch Thus, if a sends a dispatch to s l# and ^ outs oh tl* 
conmnmnofttion with the down who by putting its lelcgniplun 
instillment m connection with tho ciuth, tho emuni (itmsimUi d 
from & stops at * L A dispatch may thoioioio he at Iho h ime 
time sent between s a and s a# anothci bLiween s*, and n nt and so on . 

Thus* the same hue of couduoting who may bo at (ho Hinm» 
time engaged m tho convoy anco ol sovcial dispatchcH, the truly 
limitation bung that when a dispatch is 1 icing tnummitli Tl 
botweon two station s* no othor dispatch can at tlio sumo turn) in* 
transmitted between any ot tho mteuncduito slut ions 

It follow s fiom this ns anccessm y conscqucnoo that i f, as gem uiU y 
happens in thickly peopled liuots of countiy, Iho Icmmml mid 
one or two of the most populous of tho in toi mediate a tut mu s kt rp 
the tologinph in comtnnlwoik, sepai ato and mdepomh nt wn-ow 
and lnsti uments must ho piovidod to ftoivo tho sccoiubuy bill i - 
mediate stations, just as upon imlwaju, second and thud-elms* 
trains are piouded to soivo those lossci stations on tho lino, which 
are passed by tho hist- class limns without slopping 

y telegiaplue lino pi as outs an example of this Tin in 

upon the Hovei line soparalo wues and mBtimnents mo appiopimietl 

^“anmion. of dispatches bcUioou tlio tcumiml station,., 

.London and Doyw, tmd tho mloimcdtalo stations, TonbiulKi', 
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Abliloid, and I^olkcstono Tho conducting 1 \\no pushes tlnough 
tho lolegiapli offices at these Hugo mioi mediate stations, but docs 
not cntei anj of those of mfcuoi nnpoilanco, suoli as Grodstonc, 
PqubIiui sfc, Maiden, btaplohuist, Ac , to tho soivice of n liieli other 
coiiduotuig w n c s and instiuments aio appiopiinled 

12o bmeo, how cs ci , telcguiphio communication must be pto- 
vidod between nil tho mtoimediato stations, and sinco the oluef 
wnos passing tho chief mlci mediate stations do not on lei tho 
socondaiy ones, it follows that thownos of tlio secondai y stations 
must bo can led not only to the toiminal stations, but also tliiongli 
nil tlio chief eceondary stations Thus tho wi cs, wluoh pass thiough 
the stations of Godstono and Ponsluust, must also pass thiough 
those ol Tonbudgo, Ash foul, and Folkestone, smeo otheiwiso thoie 
could ho no communication between tlio lattci and tlio found 
IT om wlint lias been ftlieady explained, it will bo imdoi stood 
that cveiy two Bc-condaiy stations along the lmo can communicate 
at tlio same timo with each otlioi, no stations being com puls only 
silent, cxcoxifc ■snoli as may lio bctucon two communicating ones 
To lllus ti ate this, let us suppose tho seeondaij stations fiom tol- 
lmans to loi minus of 11 10 hno to bo oxpiosscd tho small lcttois, 
and tho chief stations, teimmal and inteunechatc, by tlio capitals, 
in tho rollon ni£c oidoi 

V, &j C, fl, 1, tfy lly If, /, Ohy 0 

Now, by tlio sccondaiy wnes A and &, b and c t c and d, and so on, 
may at tho samo momonfc hold conunuiucation But if a and d 
comnnu neat g , h and o can coinimmicato noitlioi mth each otlioi , 
oi witli any othci station They me compulsoulv silent In hko 

mminoi, if a and m- conunumoato, b, c, d, a , h y % and l aio nil 

c om pul soi ily silont 

Hence it will ho appai out how nooossniy it is to put chief mtei- 
mediate stations like i mid ic on tlio pmnaiy wnes, bihoo if tlicj 
could comma in onto with A aud o only by tho secondai y wnos, 
fic r^uent mtoii upturns to tlio communications of all tho scoondmy 

stations ‘with onoh othei would tako x>hico 

It will bo also appment that on lines of gloat into l mediate 
business, a tlm cl oi e\ on foiutli system ot wnos would bo noeossaij 
This*wjll loncToi it easily undoi stood why suoli a multiplicity ol 
lVUCK aio scon s la etching along the paits of the linos ncai London 
I/inos of tolof^inpli, like linos of iftiVway, olton liavo bianolicH 
winch mo comicetcd oitlioi with tho pmnaiy oi socondaiy wues of 
tho mam lmo, ol with both, accoiding to thou lmpoitunoo Foi 
c\.amplo, on tho main lino botwoon. London and Dovoi, thoio nie 
hi an olios which g.o to Maidstono on tho one nido, and to 'Tonhudge 
Wollfl on tho otlioi Homutimcs thoso bianoli wnos tuo provided 

with means ol connection with tlio mam line wnos, so that tlio 
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at it ions on the mam lino can com nan moat o ihtccih/ m itli (h»n<e or* 

t ho branch lino Sometimes no moh connection is pumdnl, uml 

a di&pntch fiom tlie main lino must bo lopcnlid at the huuulfc 
station Tins is a defect -which ought hot 01 to bo allowed to h nmiie* 
liiosmuch as simple nud efficient commutatois may ulwuia 
pi ovidcil foi connecting' tlio biunoh and mam hues, which m t ho 
telegi tph play a pai t smuhu to tlio bit Ut lit s by win oh (nun i 111*. 
turned fiom tlio main to tlio binnoh line, 01 1 iu mstl 


It sviU bo e\ident liom what has been miul tlmt 11 Oi jmft li 
tr mstm t ted uiion tlio seoondaiy lino ot wuos maj bo (klnrn d nt 
tho siiiiG time at all tlio stations fiom toimuniH to tomiimu ab»n^ 
tho lmo, 01 it may bo allowed to pass imy 0110 01 mom ntuCmni-* 
without onteimg them, by tho moio inaiuigunont ol the commu- 
tator pi o vide d at tlio stations sovoially 

12G Iu what Ins been tmtl, wo have advciiul to m^ntds pic»— 

duced by tho cimont, without explaining tho lmtuio at tluvio 

Higmls, 01 the jwn tioulai means by wlnoh ih\y uio pimlm < cl^ 

beciuso all the oncumstancts attending thou liansims i<m limit 

station to station, wlnoh hayo been explained, me cjuilo nuhiu u— 

dent ot tlio paiticulm eliniftctoi of the signals, mid tho way ot 

piodncmg them "Wh shall hoi c a ft 01 explain tho cUuulcIoi ol tho 

signals which aio used, and tlio uisti union Is by wluoh Limy m*. 
piodueed J 


a 1 om aU that has boon stated moauwlulo, it may ho ink in <t 
gonciallj that by the commutating uppiualus wlnoh httn fn ( u 
aesciibecl above, 01 by any of the endless mainly of umiuuliut 
eoutii\ance 3 which toleguipluo 1m ontois lun o inoposuL im\ ol Uiu 
& , ilo ; nD S ciloeta may bo pioducod by nn n B out nl any i tulu.i,. at 
wlitoh aciuiont nmvos —1 Suoli n mm out muv bo luiulo In im . , 
tlirongh tho alarum, and givo noUeo to tho agent oX ,u m m nl 

r b f mna ° 7 to r aas ^^"S’ltliouwlnniKnL and f,mi hi,.,!,] , 

S It may he unde to pass tlio btation and umkuuo 1 [ft Ul |,|,,, 

mtufnt'tho at rn^°V nS nlly 1,ait of 11,0 I* U gx iijthin aj.j.u- 
ratHf, at the station 4 It ltpnsa Uuoiigli tho aluiimi m Hi, , 

may , bo tmn< - tl - mto tho oai lb, mid so bo, nan a 

Mom cOing fmthei along tho lino a If it lmv( n,,!,,,,]. 

?™a xt t.'TZTt ■; ,,,n! n to 

to a distant station dopond^fitaoi ^ S ’ lS J? moi il 

ii ately suspondad and iansmitwi V Ul ° a l a u,lt 1,1)1 "H »U* l - 

Uho the nXs’ m n mui?*s " ‘mm l ^olT, vunomly 
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agon l wit It as much liu lhty and pioniptitudo as oidmaiy wuUou 
ui Hpoki n language 

lyH In uuoh loiuiH of Ulignipli, Iho nil omnia mi sponsion and 
turns] nissn m ot t lit* iiuinnt is pioduaad by a conimutuloi, which 
bat tlio Jmin td the kt y ot a piunofoilo and is played upon m a 
Miy himilui imnmt'i by iho ngtni who liauKimts tho dispatch 
Onn ni iho hums td the so ht ys and Iho niuohuimm oonneolt d 
with it, la 1 epi o u*nt< d in Jig ItJ Jl is Jlxod upon n wooden block 



11 n r l Ik* koy plays iipimncmtin l To Iho lonoi si do of the 
longi i mm (i n) is allaolud n pio'iootuig' pn<a ot motul u, nulled 
Iho ham mi it, tmdci yylmh is ti Uxod pitutu oi motul ot coiicwpond" 
mg lot in anti nut« niludo tsilhd tho VN \ n 

Thu m tnm t»i tho key upon tho omtont is iho «umo piousoly (is 
l hut aln inly <te sttuhtd (1 17) win oh is jiiodnotul hy tho ulUiimtoly 
lwnoving and u doting iho hand Lo iho oonlaot xuooo m fig L7 
Tho Iiumuui m tho i>iosi ni oaso i opi ononis t ho lmml, uiul tho aiwil 
tho umlnoL x^n ret Ono ol tho Inut-yviiiB ?n, is altaolud to Lho 
anvil, and tho c it hoi n to tho mol itl lio nux»poiL i ol tho luunmoi 
and ktty- Wlu>n Lho hanviuoi ih hi eonlutd m llh tho aiwil, Uio 
ominit puHsce, uiul i\ lion itu auinod fiom that uoniavt, tho omiuii 

is rmsponded 

Tho button n ii luetd Avilh ivoiy to ho pic hc d down by tho 
Huge i y amt tho aciow d jjamaug thumgh tho nhoit imn ol tho key 
iti pu me d upon thn blot k t hy (lm it notion, ol thu apuug ) , lvhou 
Ihokty ih not pu ssl tl down by tho fhigoi on n f riio lunnmru i?, 
and tuwil t/ a\o both Jut c d with platinum to pi ovont oxysliitum, 
whioh ax tittld ohstiuol tlmt otmiplolo nudtdho uuitaot xyhioh is 
nett itui \ to mmiiui tho tnininniHjuon ol lho ouuonl 

An nvpiii niampidatm oan xvtnlc tho koy n xvith us much 
<< Uuly uiul tout t tiu r t an cun a poiioimti tin tho pmnolotiu and 
turn oxpiihi in that wav iu tologuiphxo language any diapaloh 
whu h in plmtd in manusoiipt hoftno him, nous to tiausnuiii to any 
distant otatnm M'luu will ho o\ plumed nnno Xully houuitoi 
SVht u no dispaloh i» being tiammutled liom tho Biatioii at which 

mr 
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the hey is placed, it is ncLOssai y to leave a iioo passngo foi tlio 
ctmcnt along the Ime-wncs m n To cfleot liny, tlio seiow rf t 
which passes thiougli the shoil aim of the Loj , is Uniu d so ns to 
raise the slioit aim, and consequently lowci tlio aim i d until l ho 
himunei v is bi ought into poimanont contact ■with tlio anvil *j 
“When that takes place, tho molnllio contmuilv holm on in and n 
will he established, and. tho ouiient will flow without ink 11 option 
<m tho line-wne TVhenovoi it 11 (loaned to 1i minimi a dispatch, 
tho sci ow d is turned so as to loyci tho aim d, mid to huso i n, 
and thus to raise tlio hamrnoi iiom its contact Mith tlio anvil 
q ho Lev is then leady foi tho ti a ns mission ol the dispatch 111 the 
in aimc 1 alieady desenbed 

129 In some tolcgiapliio appai atus it is ntccsaaiy to make ilia 
1 n tei'v al s of ti ansmission and suspension of the 0111 ion t nhsoluUlv 
equal in dmation, and to succeed each oil 101 v\ 1U1 Uuononioluo 
Ttgulaiity Tlicie axe man\ cv|wlicnts by whioli tins tail ha 
accomplished, of which tho following is an ovamplo 

A metallic wheel put m connection with clock- walk, so as to 



receive a icgulai motion of lotation, has its edgo divided into 
equal paxts by pieces of ivory, 01 some oihoi non-eoiuluotoi mluul 
upon it, as repicsentcd m fig 19, whcio ,» lopiosonts tho metal, 
and * the lvoiy A metallic spimg ^ * oonncolod with ono (>iul ol thu 
conduotang wire yr>, piesses constantly nyon Us ctlfio, and nm.lhoi 

i Ue ?ti el °, nd of tho ' vuo "'* 1>1 lshoh couhtantly 

■nvI p 1 tl 1 n , xle , 0 { tho whoel wlwoli « 0IH01 WHO insulated 3 

TOiolutioo ? “W 080 * 1 h avo »» umfoiiu malum of 

XtoTiJ muto? ontao fi v f! ih 1 Ir a mni0XLl a 

188 1 * tianbmitted by tho fqmng i to tho axlo, and 
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tlicnco Ivy iho motnl of the wheel to w lion j'mu contact with 
nn\ ol the metallic pails m ot tlio edge of llio wheel, but will bo 
susptndi d while it is m contact with tho lvoiy parts 1 of tlio odgo 
II tho wheel, bomg impelled by clock- woik, bo moved at snob 
1 into that t noli of tho divisions maikod m and % eh all move undo r 


Iho spun# m one second, tho muiont will bo tmnsmitlod and sus- 
pundi d also din mg mlci vals of 0110 second It will m fact bo sub- 
P'ot to it u g (dated pulsation, tho 1 ato of winch will bo o on ti oiled and 
dotoimnud 1 j\ tho hoimlogioul me oh am sm which impels the wheel 
IdO In sonio oases, tlio motion to bo mipai ted to tho u heel is 
not cilhcu Kgulni 01 conlmiious In such oasos, it may be moved 
oiLhot dneotlj bj hand, 01 by a stiaj), 01 oven by olooh-woik, 
which is subji ot to a check which will suspend it at 001 tain 
positions of llio wheel In till these cases tho pulsations of the- 
muiont 111 numboi, length, and continuance, aio governed by 
“llio motion nnpaitcd to the wheel 

1*31 As tlio suspension and tinnsmisstou ol tho omiont aic 
instantaneous upon tho bioaoli and 10 -establishment of tho motallio 
contaot of tho spmi|_, r* and tho who ol, tlioio is nopiaotioal limit to 
tlio inpidi ty v, lin h can ho given to its pulsations r llio wheel may bo 
tunic ( 1 , foi t vamplo, ho that 500 divisions of its edge may pass undoi 
tho Hpnng i * m a si c on cl , 111 which onso tlioio would bo 250 intervals. 
ot ImnumiHsion, and 250 mleivals of suspension in a second 

It miglit pci baps bo imagined that m so slioit an mtoival of 
time tho cm lent conld not bo stopped or established along the 
on tlio length ol tho conducting wno It liashowovoi boon shown 
that cm 11 with tho longost continuous wn os, pi a otic all j used in 
lolcgiaphs, tho ton -thousandth pait of a second is moio than 
mough oithoi to establish tn Btopi tho oinront 

1 \2 'Tho mteivals of tlio Riisi>onsion of tho cuiiont may bo 


pioducod by a 00m men toothod-whcol, 
as 1 ojnesenti d m llg 50 , w illioul ivory 
01 oil lei inlaid lion-oonduotmg inattei 
In this caso, a of wedgo shajiod 

metal non 1 looted with the up line wno 
is attache d lt» tho imdoL side of a 
wooden lovci, wlulo tho axlo of tho 
wheel is kept m constant metallic con- 
lioolion with tho down wno ‘When 
a tooth of tho wheel comes against tho 
metal attached to tho lovoi, motallio 
contact is established, but when tho 
inotal falls between tho tcotli, and tho 
Riiifaeo of the wooden lcvoi lests on ono of 


Ilf, GO 

£v 

60) 



t o 


thorn* and tho motallio 


contaot being biokon, the omiont ib hub ponded 
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It is evident that elm mg each lovolution of the wheel theio will 
bo as many pulsations ot the ouiicnt ns thoic aio t colli, and smeo 
tlio lotation of the wl 1 eel inaj bo as iapid as mi\ bo do sued, and 
the tcotli ns mimeions, theio is no pi noticed limit to the possible 
lapidity of Ihoso pulsations 

133 Anotlioi contii vancc, by which pulsations aio unpaitcd to 
tlio out. lent, consists of a metallic wlieol mound the face of winch 
a sinuous gioovo is out, m which a pm, piojeotmg fiom the aim 
of a motallio level is msoitod, so that when iho wheel 15 turned 
upon its avis, tlio pm attaohed to the level loocnos horn llio 
sinuosities of iho gioovo a motion allot nately u gilt mid left, which 
is imp ai ted to iho otlin aim of Iho level Tins latte i aim pi ay a 
boiwton two motallio stops, 0110 of which is connected with tlio who 
W a along; which tlio omient flows "When tlio aim of the lovoi 
comes m contact with it, tlio omiont is timisnutted on the lovci 
to the Humous gioovo ot tlio wlieol, and fiom ilienee to tlio lino- 
who ’’When tlio lovoi o^cdlalcs to the otliei bide, Iho contact 
with tlio wno tiv is biolcon, and tlio ouucnt is mtoimpted 

This will ho moio olcaily undoi stood by ltfoionGo to the fig ol } 
whoio a. n is iho wlieol, c a c tlio smuous gioovo, c o ic tlio Ioyci 

playing on the axis o 1 'iom 
rj s C1 a, a wlioi t 

g g', x^c-^cs m fiont of the 
wlieol aoio^s tho gioovo, and 
fiom this xiteco a x>in pi oj cots, 
which cniois tho gioovo The 
aim il j>laj s betvv r con two 
slops, v and i»', piovulcd with 
sxmtigs to cnsuio tlie contact 
with tho lovoi Tlio slop v 
is connected with tho con- 
ducting wno w, and tho gioovo 
o is coiiucotod with tho wno 
w f 'When the wlioc 1 is tui ned, 
the x>ni at u* is diivon by tho 
sinuosities of tho gioovo altoi 
nately light and left, by which 
a coucspondmg motion is mtpai ted to tho aim ic of tho level, so 
that its end is dirvcn alternately against tlio stops p and i»' 
Wlion it is tin own against r it is m molaUio connootton with tho 
who w "Whon it is tin own against t' that coniiocfion is biohcn 
How, if a cunoivt JIotv along p, it will iiass to tho lovoi when it 
falls against 3 ?, and will pass bj tho lovoi and tlio gioovo c c to tho 
wuro w ' When tho arm n is thiown against r', tlio contact with 
p being biokon, the ouriont is susii ended Thus, as the lovoi is 
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ALARUM BY SHORT CIRCUIT 


in ado to o so ill at o between r and v' f bj the motion of tho wheel and 
tho notion of tho »muous giao^vo, the ouuont will "bo alternately 
lumsimUul uiul suspended, and will* in ftno, receive a succession, 
oi pulsatioiiH con espoudmg o\ nelly with the sinuosities of the 
4 100 vo Thus, if tlicio bo nivlj undulations of the gioove in tho 
ciioumfoicnoo of tho wheel, tho mm out will iceoi\e sixty pulsa- 
tions in one i oi olution of the wheel, and if tlio xvliocl i evolve at 
tho late ot sixty i evolutions pci minute, the cun out -will have 3600 
pulsations poi minute 

131 An i vp( client has boon sometimes adopted in telegraphic 
nppai dtiiH loi duoi ting ilio clcotno cun out fiom its dii action, 
which diilots m piinoiplo fi emi the cominutatoi , and which 
tloponrts on tlio tendency of tho ouiioivfc to follow the shoitest and 
w idost louto open to it between one point and anothoi 

Let w , Ji^> o2, be tho lmo-wno, u the boll-axipaiatus, and i 
tho tolofitaplno nistiiimcnt Tho Imc-wno is bout upwaids m 


the dnocUon m to the 
licli tj, and then down- 
w aids, and by in' and 
W' to the fulcgiaph i 
T'ho om lent would, ao- 
toidmg to tins anango- 
nieiit, lust ]iass by iho 
wuo m to tho boll n, 
wjncli it would mig, 
and then by tho wno 
m r w * to tho telegiaph r, 
If tho dispatch woio 
tlini tiniisimtlcd, tlio 
mm cut constantly iniss 
mg tin ough it timing its 
tiaiihims sioii, tho hell 



would bo constantly 

nng mg, which would bo inconvenient ns well as inmcccssaiy 
'Jins is pi evented, and tho mmont tian emitted dncotly lo a, 
without passing tluough n, hy tho Xol low mg \ciy aimiilo expedient 
A thick pieeo of metal, a &, turns on mi nxis c, so that when it 
is plaied m tho hoii/ontal position, tho ends a and b aio hi ought 
into dose contact with tho conducting wno at e and/ The 
mu lent, on mining ate dindos itself into two paits, ono going 
by a h to/, and thence to i, and tho othoi asbofoie, by m } tluough 
Ibo hell I hit us a b ih much shoitox and tin ok ex than the wno 
7H m\ the {j'leatei paxt of the ounoiit will go by a &, and tho prut 
which piinsQK along m itt* will bo too luconm tloi able to oxoioiso tho 

loico nccceaniy to ung tho belli 
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The cigont, ihoi o fore , at fclio station, looorvmg tho dispatch, 
being v time cl "by the bell that tho ngont at tho btution s is going 
to send a dispatch, turns the pieeo a b into tlio hoi l/ontal position, 
ancL the hell censes to img, tho lologiaph i lccomng tho dispatch* 

13 o The maimoi in which the pulsations ot tho ounont iuo 
pioduectlj oonti oiled, and 1 emulated, by tho opciatoi at tho station 
s" bo mg umlci stood by tlieso examples and iliustiations, it w ill 
uoxt ho lu cessai y to show how they aio made to pioduco signal t 
at tho station to 'sOuoh tho di spa toll is tiansmitlod, by winch tho 
opciatoi m obsci \ 01 thoio oan bo ennbltd to nndc island and 
mteipiot the communication 

The oiloots ot the cut 1 out which ha^so boon found most oon\ e- 
moiv t foi this puiposo me — 

1st Jts jjowgl to clolioct a magnolia nocdlo liom it i posit joil fit 
lost, and to tlnow it into auoLhci dncction 

2 nd Its p owe! to lmpaib lompoiaiy magnetism to soft non, 
this magnetism suddenly desoilmg tho non when tlio cm 1 exit im 
bu ftp ended 

did Its powei lo pioduoo tho ohomioal decomposition of cm tiun 
iftuh it m ices 

130 All len ms of olectno tolegiaph depending on ono 01 olhtc 
of those piopeitics of tho oiu 1 out, it is indispensably nocossiuy to 
un dot stpTul them befoio tlio 1 oudci can hope to oompi Jiand flu 
mode of open at ion of those wondoilul insti union is 

If n. Avno bo extended ovoi nnd uudoi a compass-net < 11 o wine I v 
dn cots itself to tho magnotio noitli nnd south, pnialhl to ihi 
noodle, and as oloso to it as it can bo placed without actually 
louolimg it, eis lopiosentcd m jig tho nocdlo will uiiuuii 

hot tho ends p and n of tho who 1 >i * 
then attached to tho polos of a > ol- 
taio hatloiy, so that a euuonb ol a 
001 tarn mtonsity nil nil ho tianamiUisl 
upon it Tho mom out tlio mu lout in 
establish cd upon live who, tlio mug- 
n olio noullo a b will bo tin own out 
of its usual du cation, and instead nf 
liomtmg noi th and south, it w ill 
X>omt cast and west 

If tlio diioclion of tho ouncnt upon tho wno ho levoised, llui 
diiootion of tho deflexion of tlio nocdlo will bo ltrvoisod 


undistuihcd m its position 
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137 To ejqilam tlio munnei m which tho deflection of tho 
needlo do^onds on the direction of tho ounont, lot ns suppose 
the needle to ho placed on nn lioii^ontal axis o, iig 61, so as to 

tig- si ploy m a vortical piano, and to ho 

^ maintained m tho voi tioal dncction 

hx J when not afteeied by tlio ounont, by 

\ // grvmg a eli glit pi epondoi auro to tho 

\/f aim on which tho south polo of tho 

• 0 (/ji_ _ needle is placed Iiy thin aiiangenicnt 

gjr " j h u tho needlo, when iindistuiht d, will icnl 

. || in tho vcitiuxl pjosition, tlio noitli polo 

Jr 1 !j w hoiitg dneoted upuaids, and tho 

* | south imlo ^ being du cot cd dowinv aids 

s -jj - J K^ow it tlio oiiii cut vhioli in hoioio 

tho needlo ho cliiGoicd don nivauls and 
:. r ^ jgx£ 0* that u hioh in hohind it upiLai dt, this 

not th nolo w lvill ho doth oted to 1 ho 


in whioh tho dofloetion ol tho 


Iig- 61 
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— » 


it' 
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that v* Inch la hohind it upwai th, tho 
not th polo ir will ho doth oted to 1 ho 
* and consequently tho south polo s to tlio It ft, as lopn sc i it o it 
in Uio figuio But it tlio du cot ion of tho oiuiont ho io^oihciI so 
tli at befb to tho needle, it shall bo ducoted ujnvatds and behind 
it downturn ch, tho noitli polo K will ho dotlcotcd to tho lolt and 
tho south polo s to tho light 

If tlio intensity of tho ounont ho gioat, and tho piopondt mn< n 
grvon to tho lowoi aim of tho needlo small, tho doth otivo fmeo ol 
tlio omiont mil ho suffloient to thiow tho needlo completely at 
light angles to its position of lost, that is, to gi\o d H LO lion/onlal 
dueotion , hut it is important to ohsoi^e, that no giuitoi liiknsity 
of tho omiont can aiTeot it fiutlioi TJio noitli polo, £oi cMunph', 
cannot ho dcflcolcd downwards, oi tho south polo upyaids In 
Bug, tho needlo cannot ho moio a/loo ted hy any mm ease of foice 

of tho ouiient aftci it lias ouco boon tin own. into tho hon/ontul 
dneofcion 


If tho intensity of tho ounont Lo insulRoiont to tlnow the needle 
into tlio lion zontal dueotion, it will novoi thole ss talco a position 
mloi mediate between that mid tho voi tionl dntotion at which it 
ivall lost Its deflection fiom tlio voi tical will ho moio and moio 
eoiisidoiahlo as tho ounont is moio mtoiiso, and coitam inatlio- 
m at ical conditions linvo boon discovoiocl by wluoh tlio iclalvvo 
intensity oJfc tlio ounent may ho dolcimmcd hy tlio amount ol 
the doileation of tho needlo wliioli it pj educes 

138 It is oviilont that tho aensibility of tho noodle will ho ho 
much tho gieatei as tho piopondciunoo o£ tho ann s is diminished 
and tlio intensity of tlio ounont lnoieased An ox.podiont Inn, 
however, boon ingeniously contused, hy which tlio most fcoblo 
ounont oan ho mado to a Boot tlio needlo, This is accomplished hy 
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Winding tho wuo which oames llio ouiioni sot oiat tunes lound 
the needle, each coil being still pniallol to the needle TSy this 
conti lvaneo, eaoli successive coil of tlio tv no produces a sopniate 
liGbot upon the noodle, mid if thoio ho fifty suoli coils passing suc- 
cessively bofcu e and "bohmd llio needle, each portion ol tho wno 
thus cai lying tlio cunent piodnomg an independent def looting 
foieo, thoio will ho a total do fleeting foioc anliundiod tunes greater 
than that which a single poition of tho wn o, passing onco o\ei or 
undoi the noodle would pioduco 

In tins mannoi tho doflcotmg powot of the most fcohlo cinient 
may ho so multijrfied as to pioduco upon tlio needle as powoiful an 
eilcot as tv dmld ho pi a duo od "by a ouiioni of gioat intensity 

An appaiatus consisting of wno thus coiled lound a inn gn otic 
aiocdlo is called a jiuiiipiii it, inasmuch as it multiplies the 
deflecting powci of tho noodle It is also called a moscopr, or 
Jtroiu ri it,* ond sometimes a oat yaw os ton , 01 gvtvawotii irtit, 
inasmuch ns it inchoates the piosonec, and hy coitam anange- 
monts, moasmes tlio intensity of a galvanic 01 "voltaic cm 1 out 
139 'When tlio conducting who is thus coiled lound a needle, 
it is ncccsstny that it should too oovcicd 01 coated toy some substance 
whioli is a non- c on (lu ot oi of olectneity, sinco othem iso the coils 
being necossaiily m contact one with anothoi, tho ouiioni, msteid 
of lollowing tho contmuouB tluoadof wno, would pass ftoin coil to 
coil In suoli oases, thoiofoie, tho wno is wrapped with eilh 01 
cotton, wluoh being a non- con duo toi , oonflnos tho cunent within 
it just as watei would bo molucled m a pipe 

1 10, As tho too coiled m tho mannoi abovo-desoubcd, and tlu 
fiamo whioh oftinos it, would pi event tho play of tho noodle fiom 
boing easily and com oniontly obsoived, tho necdlo included within 
tlio fin mo is fixed upon tlio axis wluoli suppoits it, so that tlio 
axis turns with it This axis passes tin ough tho side of tho flame, 
on winch tlio wno is coiled, and upon tho ond of it wlneh piojeets 
boj ond tho fiamo n hand is fixed, so as to bo paiallol to tho needle, 
tho play of which will nocessanly cm respond with that of tho 
needle This hand plays upon a soil of dial, hy which its devia- 
tions to tho right ol to tlio. left, fiom its position of rest aio 
indicated 

This will too moio olonily uinloi stood by lcfoicnoo to fig <35 
(p 196), wluoli lopicsents a sootion of tlio mounting of llio noecllo, 
tho coil of wno and thou appendages, made by a voiticnl piano 
tin ough tho axis of tho nrcdlo The necdlo wifcbm tho coil is 
xopicsonlcd at a b, m its position of lost Tho axis of tlio needle 

* Ihom two Greek words, p*os (l cos) a cunent, and p.vrpov (inctron) » 
muihiirc 
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duootion of tho convolutions shall ho tho same as if the coils had 
been continued lound tho bond 

So long as no elect no ounont imsses along tho convolutions o± 
tho wne tho hoiso-fchoe will bo lice iiom magnetism But it tho 
oiuls of tho "\\iio, mailccd -f- and — , ho put m connection with tho 
polos of a voltaic battery, so that a cimonl flow xound its convo- 
lutions, tho hoisc-shoQ will instantly bocoino a magnet, and wiU 
ho so much the moio poweiful as tho ouiient is moie nilonso, and 
tho coils moio multiplied 

If an ni matin o loadod with a weight be picsentod to tho ends 
of tho hoi si -shoo while tlio ouiient parses on tlio uno, it will 
adhoie to them, aud tho weight, if not loo gicat, will ho sup- 
poi ted * 

113 In 1830 an ole otio -magnet of cMraoidmaij powei was 
oonstiuclcd midoi tho supomitondcnco ot !M Pomllet, at Pans 
This appaiatus, lepiosonlctl m hg 0*7, consists of two lioiso-slioes, 
tho logs of which aio piosentcd to 
each othei, tlio bonds bomg turned 
in oonti ai y ihieotions Tlio suxici 101 

hoi so -shoo is irsxd in tho tamo ol tho 
appaiatus, tho mtoiioi homg attached 
to a cioss-pioco wduoli slides m voi- 
ticftl giooi cs formed m tho fiidos ot 
tho Jhamo To this oioss-piocu a dish 
01 plateau is tmspondod m which 
weights aio placed, by tho ofloot of 
which the attraction winch umtos tho 
two hoi so -shoo sis at length o\ 01 come 
Bach ot tho lioi sc -shoos is winppod 
with 10,000 feet of oovoiodwno, and 
they mo so amanged that the poles 
of oonti aiy names shall he in t ontnot "With a cuiicnt of 
model ate niton sity tho app ninths ia capahlo of supi>oitxug a weight 
of sovoial tons 

141 It ii found moio oom emont g onoi ally to constiuct 
oleclio-magiiLts ot two stiaiglil bum of soft non, united at one 
end bj a sti right Inn. tiansvciso to thorn, and attached to them 
by sciows, so that tho foim of tho magnet ceases to ho that of 
a hoiso-shoo, tho oncl at winch tho hgs aio united bomg not 
oiu iod hut equal o Tho conduetoi oi tho heliacal ounont is 
usually a coppei wno of extiomo lemut\ 

115 In whatever foim tlioso magnets aio const i noted, tho 

cnonmstanoo wluoli m thou tclcgiaplno use is ot most lmpoilauoo 

to notice, is that if piopoi conditions bo ohsoiicd m then pic - 

paiation, then ficquisition ot tho maguctio vutuc upon the 
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establishment of the cun out, arid then loss of it upon, llio nil spon- 
sion of the cun out, mo, foi all piootioal piuposos, lnslaiiliuicoithi 
The moment tho evfcionnlies of llio w no coiled lomul the hoist - 
shoe me put into connection with tho polos ol tho hatloiy tin 
hoi se- shoo becomes a magnet, and the moment llio c oimc u l ion w 1 tl 1 
the batteiy is biohen it loses tho magnetic vh tuo 

146 It has been alioady shown, tlmt by means ol \< 1 y Hiniplo 
expedients, tho omicnt may bo mteiiuptcd lmiulnds 1*1 avail 
thousands o± times in a second, bomg fully io-ostablisln d m tin 1 
internals The actjiusition and loss ol nuignotisni by tho hoi un- 
shoe accomjianj these pulsations with tho most jh licet and 
absolute simultaneity If the pulsations ol the cun out bo pio- 
duced, at the into of a thousand pci second, the alternate piosciuo 
and Absenco of the magnotio \ntuo in tho hoiso-slioo will t (pi idly 
ho xnoduced at tho late of a thousand pci second mo tin so 

effects m any way modilied by tho distance of tho x>hu o ot mtoi- 
mption of tho cm lent fioiu tho magnet Thus, imlsutums of the 
cuiient may bo pioduccd by an opoiatoi in Jjoiidon, and tho 
simultaneous pulsations oi tho magnetism may lake l>huo at 
Yicnna, jiioaided only that tlio two places aio conneotul by a con- 
tinuous sci ios of conducting wiios 

117 It lomauis to show how tlioso i apid pulsations of Iho mag- 
netism of tho btu oan ho lcndoied sensible, and how they may 
even be estimated and counted 


a 


Let two stimglit lods of soli non bo sunoundcd hy r a succession 
of comolutions ot oo^eied who, such ns has been ulioudy da- 
scubed, and let tho ends, m f m', hg 08 , of these lodabo eonneeUd 

p lg by 1, a atiaight btu ol aeft non, uttuulied 

if to them by soiowa and nuts Let the 

fl w no, a b f pioceodmg fioiu a dialant 

S rjT station, s, bo put m molallio count e tarn 

( iHfllllMMi with tho ovtiuuity^ of tho aviio coiled 

p upon tho iod, m } and lot tho who, u' h’ y 

\ 1 connected with tlio oxtiomity r ol tho 

\ri 1 ‘ ;|r 1 1 Mil l r last convolution of llio avuo on tho iod, 

I mi', bo put m metallic coimoctiou with 

1 t /r If the eaith If a uunciif flow nlimi>* tt it . 


a . 
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?n 


ft 


1 ^ Iff If the eaith If a ouiient flow along a //, 

I j •aflAAAflWMrJl ^ ^ tlioiofoio ciioulato x ou ml tho noda^ 

L g A m and m f } tuid will pass to tho t tilth by 

I p tho wno, a 1 b* Ho long as tins ounout 

JIoavs, the lode will bo nmgnotic, mid 
[ ri they will loso tliou magnetism xn tho 

mtoivnlsoX its suspension 

Let g h be a light non hai, supported on a pnot, at a, on whioli 

it is capable of playing, so that its aim, o g } may move fioolv to 
19 b 


b } 
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tlio 1 ight oi loft Lot t V bo two steps, i>laeod a small distance to 
the light anti loit of its evticimty, (f, so as to limit tho lange of 
its play Let i to n bin m g attached to tlio oxticmifcy, A, by 
winch that extionniy will lie constantly di awn to the loft, and 
thoiefoio Hie oppusito ovti onuty, (/, thrown to tlio light against 
tlio stop, t When the omiont is snap omit d, and tlio iods, mm r , 
dn ested of magnetism, tlie lc\ 01 yielding to tlio action of the 
spx mg, the end, (f y will lest against tlio stop, t But when the 
ciuiont imssos on tlio who, tho iods, m m , becoming magnotio, 
wiLi attiact tlio aim, o <7, of the lo\ 01 , and this atta lotion 
evooodmg ilio foioo of tlio spimg, tlio aim, o//, will ho (hfiwn 
tow aids the el cot 1 o -inagnot, until it oiieountois tho stop, t* y against 
wlnoh it will ic st so long as tho omiont continues to ilow But 
tho mom on t the oitnont is suspoiuled, tho bais, m m' t siiddonly 
losing then mngnetisin, tho levoi, o </, is abandoned to tho action 
of tho spi mg, and it is again tin own b icL up on tho stop, t t -\vheio 
it lcsts until the cm 1 out is lo-oslablishcd 

I ot us supposo that an agent at tlio station, s, to win oh the 
wuc, a b t oxlends, and which may ho at liny dislanoo, 500 miles 
loi o \.am plo , fiom s", is sn|> plied with any of tlio means win eh 
hai 0 been explained, bj wrluoli ho can at will eontiol tlio pulsa- 
tions of the euiient *W r liou ho causes tlio eiuicnt to flow, he 
unpaits msgiiotism to tho bais, m m' t ancl thiows tlio lovci, o <7, 
against tlio stop, f AVhon lie suspends tho ounent ho depnves 
tho hais, m m r , of tlion magnetism, and lc os tlio lovoi, o to 
tlio action ot tho epung, s t by which it is tin own against the 
atop, t 

It appeal h, tlioiofoie, tluitwntli each pulsation which tlio omiont 
leceivos fiom tho agent at s, the lovoi, o r/, at V'> ^00 miles distant 
fiom him, will peitoim a vibiation between tlio stools, t and t } 
As tlio tiansmission and suspension of the einiont, and also tho 
acquisition and loss oi tho magnetic powci, hj tlio iods, in ?»•', aio 
both instant an 00 us, thiio is no pi ao lical limit to the velocity of 
tho pulsations of tlio ouiunt and those ol tho magnetism altomatoly 
aoquned and lost bj tho iods, nun* 'I'lio oseil la lions of the lovoi, 
off, piodueed h^ tlicso pulsations aio limited, liowovei, by tho 
weight of tho level, tlio foieo of tho »pnng, and tlio distance 
bolweLii tho btopfl, t and V Tho gicatci tho weight of tho level, 
tho foico of tlio spung, and tho distance hot we on tlio stops, tho 
blown will ho tlio motion of llie hv\ei fiom t to V, pioduocd bj a 
omiont of gi\ on 111 tensity* 5'ho gieatoi tho w oiglit oi the lover, 
and tho distance hot we 011 the stops, and the loss tlio loico of tho 
sin mg, tlio fcdov r oi will ho tho motion fiom V to t 

Tho stop, V , is so plaood as lo pi ovont tho absolute eontaot of 

tlio aim of tlio lot 01 with tho oleotio-magnot, but to allow it to 
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appioaoh the lattei vcxy elo&clj Absolute oontaot, is to b< 
avoided, because it is found that m that case tKe aui\ udlieies to 
the magnet with, a ceitam foieo afloi tho ouiif' 11 * trust s lo how, 
hut so long as absolute contact is pi o vented, xt is immediately 
bi ought hnolv by tho spring, s } whon tho omiont 1 H fu^jiotxtlctl 

11^ It is evident, tlieiefoie, that tho limit- ot the posstlilo 
oelciity of \ibiation to hoimpmtcd to tho lo\oi, ° r /> ”3 the pul na- 
tions of the mu i out will depond on tho moo adju^tnv ut oi tho 
weight and play of the lc\ox, and tho foieo of tin 1 spim^j s 

Tho \eloeit^ of oscillation, howc\ oi , wluoli can in tins wny l* 11 
impai ted to tho lo\oi, is such aseansuuudy tto uodihd ivilh'- 
out actually witnessing its ofloots AVhon thill v ohoiLj dm y not 
cveeed a ccitam limit tho oscillations nia> 1*° icftisLtu (1 anct 
coiuited, by causing ilio level logrvo motion If* »nelu>i oi mi 
cseanouiGiit* connected with a ti am oi u hot"l— as mlv, l*y wliioh X 

iL » u K i > 

hand oi mdov, moving on a giaduutod dial, ^o>cnie(l J * tit 

these oscillations eiio susceptible of \clocitu4 gi oat that it 

would bo dilhoult to applj tins ovpediont tm c ountuift llic m M 
Gustavo Iiomcnt, of Pans, suggested and upplu d to this pmpnHti 
with complete success, a method of nsem luitimft tlio v< lu( 
doponduig on tho laws whioli govern tho win ntiorns of imisuml 
atungs 

119 It is well liiiowm that tho pitch of anj musical ixrsfo is tho 
consot|Uonoo of tho into of vihiation ol tho sli mg hj wluoli it itt 
pioduoetl, mid that tho moio lapid tho vihialitux thu li italic i tho 
noto will ho in tho musical scale, and tho slow < 1 tho \ iln tilion tlu 
lowoi it will he Thus tlio stiin^, of a piaiioloi U> Vrluoli pnuluu s 

tlio bass noto vibiates 132 times ai i a second, lit tit 


which pi o duces tho noto — - 


- . ,fc " 


■J 

: ' 


■ 


!. ! 
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and that wluoh pioduces tho noto [<p - j 

U tJ 


h" 


vil)i utes 2(5 1 


tunes pci second 

On a se\ on oalavo in an of oi lo tlio highest noto an tlio ticldo ih 



tlneo octaves ahov o ftfezrcErz, and tho lowest noto m tlio buss ifj 


foue ootav os below it Tho numb oi of com pie to vihiatioaio coi le- 
ap on ding to tho formei must bo 3520 , and tlio mmibc-x o± \ibia- 
tions pei second eonespondmg to tlio lattei as 27 ^ 

If, theiefore, iholovoi, o y, luno any into of ‘vibiution moio 

xapid than 27J vibiations pei second, and less rajJiH than J.520 pti 
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second, it will pioduoo by its motion some definite musical Bound, 
and if tho nolo foimetl upon a piano foilo, whioli is in unison with 
it, bo found, tlioiatoof vibintion of tlio slung pioducmg that note, 
will bo tho same as that of tho level 

*W"hon it is Blatod that tho vibintion a nnpailed bj tlio jml sat ions 
of tlio omi on t to lovoi s, mounted m tho mantioi hoio dosci lbod, ho\o 
pioducod musionl notes ncnily two ootaies lug]ioi tlum tlio lug host 
note on a sovon octavo piano, tuned to conceit pitoli, it may ho 
conceived m how iapid a mantici tlio ti an ^mission and suspension 
of tlio olootiio ouuont, tho aoq_ui&ition and loss of magnetism in 
tlio soft noniods, and tlie consequent oscillation of tlio levoi, upon 
wluoh theso lodfl act, tnho place Tho atiliig which piodncos tlio 
liighost note, on such a piano, vibiatcs 3o20 tunes pei soeond A 
&tuug which would pioduoo a noto m ootavo lughei would Mbiato 
7040 times pei second, and one which would pioduoo u noto two 
ootavos lughei would vibiato 14080 timos poi second 

Zt may, tlioiofoic, bo statod, that bj tlio nmi vellously subtle 
notion of the olectuo oiuiont, tho motion o 1 aj>endulumis piaduecd, 
by wluoh a single second of tuno is divided into iiom twelve to 
foin toon thousand equal pnits ! 

130 It lias been alioady shown how tho motion of olook- 
woih may ho applied to conti ol and lcgulato tho pulsations of tlio 
elooluo cun out Wo shall now show liow, on tlio otlioi hand, tho 
pulsations of tho oiuiont may bQ mado to govom tho motion of 
wheel- w oik This expedient must ho ig grade cl with tlio moio 
mtoiGst masniuoli as it lias been applied with the giefttcst affect 
m sovoial of tho \ aiieties of olootiio tclogiapli, wluoh ha\o been 
pioposed oi bi ought mlo opeiation 

lbl Tf we suppose tho loVei g Zt, lig 58, to bo put mto connection 
with tho anelioi of the esoajjenieiit w lieol ot a system of olobL-woik, 
it will bo easy to seo how that clock- woilc oan bo legulalod bj tho 
pulsations of tho olootiio oiuiont 

Jn llg o9 (p 202), ww > is tho osoapGmont Avheel wluoh is con- 
stantly impelled by the foice of a descending woight oi mauisx nill £a 
in tho dnootion ot tlio niiows Tho anelioi A it o, of tlio escapement, 

is connected with an axis b, by tlio straight lod n b This lod u b 
may bo citlici tho \ibiatuig turn of a lovoi, such as f/ 7i f Jig 58, 

kept m osoillatum bj tho cuiiont acting oil an elootio- magnet, oi 
it may he c oime clod with such a lovoi m any convenient raumioi , 
so as to osoilluto simultaneously with it, and to havo tho ext out of 
play neoe&saiy foi tho action of tlio pallets a and c of tho anolioi 
on tlio Icotli of tho osoapoment wliool* 

*V\ r hon tho anohoi is not m a stato of oscillation, a tooth of tlio 
wheel will icsi upon ono of its pallets, and tho wheel and clock- 
woik connected with it will bo sto^ipe d 'When tho anohoi nunes 
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^oni left to nghty tM tooth of tlio wlioolj wlnoh "was previously 
Stoppcdiby’tho upper surface ?i f of the pallet a, is allowed to cscajye, 

and m obedieneo to iho 
power of the Bpring 01 
weight, wliiolx moves 
the dook-woik, it ad- 
vances towards m' 
Meanwhile the pallet A 
elite is the space ho* 
tweon two tooth of the 
wheel, ono of which 
coining against its lower 
surface, it stops its 
inotion , 'Whan tho nti- 

ohoi moves hack from 
right to loft, tli a pallet 
6 oomes undoi tho novt 
| tooth of tho wheel In 
> tliismannoi every move* 
mont 1 of tlio anchor to 
0 thOf light lots a too tli, 

♦ tvhioh was stopped hy 
the pallet c t advance^ 
end afterwards the pah* 
lot A stope tho advanoo 
of another fcodth, whito 

1 every 1 moyomont to tlio 
lefh lets 'the, » iooth 
ifetonpod by 4 a ndvanoo, 
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be according to what has been already explained (129), "by tho 
pendulum of a ol oak at any station, tlie motion of the anohor of tho 
esoapoiuonfc established at any other station to win oh tho outi out 19 
tiansmitted, will bo synohi onous with that of the pondnhim of tlio 
olook whioh governs tlio pulsations of tin? ounont, and thus a 
rogulai motion may "be nnpaited by one cdpolt to anothoi , provided 
that between thorn tlieio bo established a%onduotoi , and tho pen*- 
dulum of tho ono olook regulates the pulsations of tho ouiiont, 
Win oh govern the movement of the anohor of tho osoapemont of 
the 1 other 


168 1 If the ©x tie maty of the levor, o g t fig, 68, carry a pqnoil, 
which 'px esses upon paper, when tho level is drawn towards the 
Ol^otro -magnet, and if at the same tune tho papei is moved under 
the pencil with an uni fox in motion, a hue will ho tinoed upon the 
paper hyithe pen oil, tfie length of whioh will he piopoitionate to 
thht of the interval during wlnoh the lover o g is held in oontaot 
with the stop t* JSow as tho agent at s oan legulato this inleival 
at will, hy oontrollmg the flow of tho olcotxio ounent, in along 
that ouiient aot foi a shoit interval if ho desuo to make a short 
line upon tho paxieij fox a long interval if lie dome to mako a 
long lino, ‘and foi an instant if ho dosuo to make moioly a dot, it 
Will be understood how he oan at will mark a sheet of paper at' 
600 miles distant* with any dasirod suoeossion of linos bf vatic us 
lengths 01 of dots* and how he may ooxnbine these iniany^way ho 


fiioV Audi suitable to 'his purpose, 


1 I 


hf(ve%o 
to ma 


attached fd tho ehcl of the levor 



yjprea&ed against the papey, and withchawn hom. it 
'hy^tlxe ^motion J 0 f the 'lover l^f, UoWeyor, the xiapor be so xdaood 
that the lloVor Nhall 1 osoillate parallel to it, tho ponoil x>resonted 
to tliepapoir will lomatn peimanontly in contact with it, and 'Will 
trace upon the xiaxier a line alteiuately light and loft, whoso 

xVHl be equal to tho play of tho end g of tho level, to whioh 
0 pencil unattached It while this takes plaoo tho x>^P^ hb 
moved under tho jtcnoil m a dn action at right angles to the Uhb 
Of its play, the xionoil inll Uaoo upon tlio paper a ssig^ag litre/ tire 
form of which wiH depend on tho idation betwoomtho motion Of 
the paper and that of the iionoil* When,' the current is in this 
tbo$o Suspended, tlio paper hoing movod under tho ponoil^ 1 at fc&sl* 
a 'straight lino r%vUi bo traced upon it, 1 r 1 f f ( 

"Thus the paper will bo marked Oitlihh with A JhgZag lino* 
br a straight line according 'as the current is itranemittod br 
SUspondodi - j > P 1 1 

U tho 1 cum out he alter uately trah$mfttcd ^nd suspended during 


ihtof vole of unequal longtSfx 

ht e fl will be 


r / J 



li 
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sti night, the long tli of tho ngyng and stiarght ports being mailed 
at tli e 'will of tlio op ei atoi at P 

How these sub hot vo to tclegiapluo pmposos will bo presently 
moio fully explained 

lot In tlio same mamioi, if a toothotl wheel, moved by tlio 
agent at s, produce a pulsation of tlio omiont by tlio pmsago of 
caoli successive tooth, M;hcso pulsations will pi odnoo simultaneous 
oscillations of the lovei off, at tlio station, s", and if those oscilla- 
tions not upon tbo nnchoi of an escapement wheel attached lo 
clock-work nt s", that wheel will bo advanced m its leioluiion, 
tooth foi tooth, ivrth tlio wheel at s, and if each of those wheels 
govoi 11 the motions of hands upon dial plates, like the hands of a 
clock, tho hand of the dial at &" will have the samo motion exactly 
as tlio hand on tho dial at s, so that if at the commonoomt lit of 
the motion both hands point to tho same figuio or loltei of tho 
dial, they will continue, moving togctlici, to point always to tho 
stimo figures or lottoi e 

Tims if tbo opeiatxn at s dosiro to dneot tho hand on tho dial nt 
<i", to tho lioui of 3 oi 3, ho will only have to turn tho hand upon 
tho dial, at his own station, to tlio ono oi tho otlici of those horns 

It will pie son tly also be apparent bow unpoitanl this is in llir 
nrfe of olootio -telegraphy 

153 If tho knot og t fig 58, be connected with the tongue ot 
an aim nm boll, so that when og is put into vibiation tbo boll will 
ling, and will continue to ling so long as tbo vfbi alien is con- 
tinued, it is ovident tliat tho op oi ato i at s can, at will, ling a bell 
at fa 1 , bj pi o due mg pulsations of tho omiont m any of tho wa) s 
aliondy described * 

An operatoi nt s" may m like monnoi ung a boll at s 

Ry this mutual powei of ringing bells, eaoh opoiatoi can call 
tho attontiou of tho otlioi , when lio as about to tiansmil a dis- 
patch, and tlio other by ringing in answer can signify that lio is 
picpnicd to lecoivo tlio dispatch, as alioady stated 

150 If tho lovoi a q wore in connection with tho look oi othni 
mechanism, by which tliopowdoi oliaigmg a cannon is fu t d, tho 
oi>ciatoi at t could at will disoliaigo a camion at 31, uo mattoi 
what may bo tho distaneo ol it fi om t 

137 It will bo obsoi ved t3iat when a boll in rung, oi any snnilai 
signal produced at tho station s", by means of an ohotuo omiont 
transmit tod fiom a distant atatton, s, it is not dncotly ibo foieo of 
tho. ounont which acts upon tho objoot by wlnoli tbo signal i h 
mnde Tho omiont is only mdnootly engaged, producing tho 
lesult by lib or at mg tho mechanism which makes tho signal and 
leasing the for co which moves it fiooto aot Thus m tho most 
uaiuil ease of a bell, it is acted upon while it xnigw, not by tho 
201 
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om lent, but by tho foice of a mamspimg 01 descending weight, 
tiansnutted to the liammei 01 tonguo in tho same niaimci exactly 
as that in which tho foioo of a mamspimg 01 weight of a clock is 
tmnsmittcd to tlio striking appaiatus Tho ouneiit does nothing 
moio than disengage a oatoli by which tlio motion of tho wlieel- 
woilc acted on by tho mamspimg 01 weight, is ni rested Tho 

oatoli once disengaged, tho action of tlio omiont on tho boll ogoscb, 
and tho lmgmg iS continued by tho notion of the mamspimg 01 
weight, and it may in like inannei bo stopped by tho ounont 
again tlu owing tho oatoh hotwcon tho tooth of ono of the wheels 
It will, theicfmo, bo appaiont that biuoo tho loico which 
impels tho boll is independent of tho omrent, a bell of any desned 
magmtudo may bo aotod upon by a hommei of any desn'od weight, 
without 1 chilli mg any moio foico fiom tho mu l out than that 
which is sufficient to cnablo tho olootio-magnot to disongago tho 
c atoh hy which tho mechanism of tho holl is aiiostcd 

1<38 Although tho boll moolianism used foi tologiaplis diftoxsm 
nothing which is osscntial fiom that of a common alaiuin clock, it 
maj not bo without intoicsl to show ono of tho yanotios of 
liu ohnmsm m piaolioal use 

In Jig 00 is given a mow of 
tho bell mechanism, ns used on 
tlio tolegiapluo lmo of tho Soulh- 
ILastoin Railway Company * 

A. is tlio olcotio-mitgnel 
ii its ainiatuie 

u e a lovoi attaoliod at tho 
uppci end to tho aiimvtmo, and 
hn\ mg at tho lowei end a catoh, 
o , wluoh wlic li tho aimnimo is not 
attiat ted tawaids tho magnet is 
picsscd by a spi ing, f 

(l a wheel liaymg a tooth in 
which tho ouloh o is ongagod bj 
tlus piossuio ol tho Bpi mg w h<sn 
tho in matin o n is not a Hi tic ted 
towaids tho magnet, butwlnoli is 
lihomtid liom tho catch c, when 
tho a limit lu o u ib diumi low aids 
tho magnet 

a a cylmdiioal box containing a sfciong mamspimg, by which 
tho liuin of whi olwoik is kt ]»t m motion so long as tho catoh a is 
not engaged m tho tooth ol tlio wheel d 

* Meet , p 23 
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Tho actual contact of the aimatuio n with tho poles of the 
c lectio -magnet is jno^ ented by two small ivoij knob s sciewed mto 
tlio 8 mfo.ee which is piosonted to tho magnet The phiy of tho 
aimatmo n is so limit od that tho catch o shall bo just disengaged 
fiom. tho tooth of the wheel d t when the ivoiy knobs come mto 
contact with tlio poles of tho magnet 

AVI ion tlio wheel- woik is lib eiatcd by tho magnet witluliawing 
tho catch a fiom the wlieol d f tho mam sailing in tho oylm ducal 
box. a causes the toothed wheel attached to tlio box to 1 gi olvo 
Tins wheel chives n pinion on tlio axle of tho wheel b tho Wheel 
b dn\es a pinion on tho axle of tlio n heel c tho tooth of tho 
wlieol c aio engaged with those of a pinion on tho wheel tl 
Tho movement of tlio tiam is stopped, when tlio eat oh o falls 
undoi tho tooth of the wlieol d Tho wheel i, whioli is engaged 
m tlio an oli oi of tho esoapomont ff f is Jlxcd upon tho axlo of 
tho wlieol <?, tiuns with tho latloi, and thus gnes an oscil- 
lating motion to tho anohoi, wlnoh 13 imp ai ted to tho Immmei h 
of tho boll i> Tlio boll is thoiefoxo acted upon by tho hammer bo 
long as tlio magnet 1 keeps the oatcli 0 from falling xmdoi tho tooth 
of tho wlieol d 

150 Smoo tho magnitude, loudness 01 pitch of tho boll is 
independent of tlio foico of tlio ourient, tho tolegiaphio oiliccs aio 
piovidcd with vai ions hells f 01 special puiposos 

feomot lines a special who is appiopiiated to the boll which is 
noted upon hy a Hpooial ciuionl 

In othei cusos tho logulai ouiront intended to woik the tele- 
giapli is divoited to tho holl apjiai at us hy tlio c 0111 mu tatoi In 
otliei cases again, tho object is accomplished by tlio expedient 
explained in ( 13 - 1 ), whioli as known as the s 7 ioi t cucuii 

I ■ M db ■ I ' hi ftWM I ■ I n — I ■ 

v-i 1 ■ 1 1 ■ ■ 1 ~ tii rm — n — 1 — n — 

IOO Having explained tho foim and constiuotion of electro- 
magnets, wo aio pioparcd to show the mannoi in whioli an oloctiio 
01111 out !may bo pioducod hy tho moio action of magnets without 
any liitci \ontion of a voltaic hattei y 4 

Tlio olcotucity thus xnoduoed lias hecn called m uim xq- 
m 0 inif n\ 

Ifll I ot a sillc 01 cotton covoiod wno bo ooiled heliacally on a 
aollot 01 bobbin having a liollow coio of snflimont magnitude to 
allow a cylnuhical bai to bo passed mto it Lot tho covoiod wiiv 
bo toiled constantlj 111 tho same ducotion > beginning fiom A n, 
(fig fil)> and toi m mat mg at on Lot tlio ex tr omit 10 s m n of this 
wno bo joined to tlioso of a wno m 0 n of any loquucd length, 
stietohod to any ictpuiicd distanoo Now lot tho noith polo 
w of a nmgnofc b n bo suddenly pas so cl mto tho 0010 of tho 
2 Q£J 
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"bobbin An olcoluo oiuiont will thon bo tiansnuttod on tho tv ire 
?n o ?t, tho picscnoc of vv Inch may bo lendcied manifest by a 
galYanomotoi Tins cm i out, Iiotvovoi, will bo only 
being manifested only at tlio moment tlio polo of 

ricf oi 


moment aiy, 
tho magnet 



enteis tlio eoio of 
tlio bobbin It 
ceasos mmictli- 
atoly nftci that 
cnti once 

Now if the 
an ag not to bm 
aftoi ontoungbo 
ns suddenly 

withdiawn, unothoi ounent will ho 
pioduoed upon tho tv no m o n t winch 
will also bo only momontaiy, but its 
ducotion on tho ’w no will bo oon- 
tiaxy to that pioduoed by tho 011- 
tiauoo of tho niagiiotio polo 

Thus if upon llio oiitinnoo of tho 
polo s' a ouii out is pioduoed, miming 
m tho dn Lotion o n y tho with- 
diawnl of llio polo k ^vill pi a due o a 
ounont i turning fioin. n o m 

If tho south iiolo s bo passed mto 
tho coio and willidiawn, momontaiy 
ouii outs tv ill in lilco mannei bo pio- 
ducod, but tlioy will have oontiaiy 

ducotLons 

If tlio tv no mo teiminalod at o, 
no nmttci what may bo tho distanoo 
of o fiom m f tvcI-O put at o m mo- 
tallio communication with tho cai th , 

01 Tvitli a plato oi otlioi mass of 
motal buncd in tlio enith, and if tlio 
oviiomity n of tho who of tho coil 
woio put m mot all 10 connection with 
tho cm tli in tho same mamioi at ti t 
tho tiansmission ol tho instant rmooufi 
omioTits would tako placo exactly m 
tho bo mo maun ox as ahoyo doaoubcd, 
booauso m that case tho caitli would 

play tlio pait of a conduotoi botweon tho ond of tho Tviio mo at o, 
and tho end of tho coil who n 

ButiC tho motallio contimuty oitliui of tho tyug m o n } m enso it 
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evtondod fiom ?n to «, 01 of wo if it noi a <h iiilail ahiun m 
ccumcotiun with dm tnu i It at <>, Mom ain m In i* Ktulu n t im * im« nf 
Mould lio pi od uood by dm ijhUuui o oi w it )nl i an at id lint nni ri ii( t 
It is tlu it foio < s*u ill ml to (In pimtintmu«d tin u |>ti« iimm ii i flint 

tlio cs. 1 i am if i< s mi and it nt (ho mil uiic tlmll |n» in i Im (im innt~ 

immioation aviIIl ouch ndni, lu Ik nig unitiil i ilfu i Mill) n 
coni 11 vuoit fl niilalho nnim ollon, ni li\ nnmuni tlm unlli nt (Jid 
mam ioi tilicudy d< sotibi rl 

Tlio piojM 1 1 m tuo of mIihIi unit non !in|tnh k nmj mlm 
piojiLifioq, mIhu (ho pohs ni a pi nrnnfr n( imi f in ( am linuii^hf 
into pio\nm(j Midi it, f upjiluM a \*iv iniiAiimnf mi t 1 i«?i I t»l 
o\hihitin^ tho play of (ho pin nnmi im ot mmiii iilun ninn lit udmui 
dovuibt tl 

ItiJ T #<'( kov (fl^ *(»-), ImapoMiifu! piimatntif Jinim dim* 
iniignott having if i pole hh, h, pnwi n(t d (<i mnl in < In «* pi**Mi)itf v 

Miih a Minilui luaiii )im n ft nt M«lf iinn-, 

Ai I up] it tl wilh i mu ntiii mhi nt iiouhI iuii> 
ill (Im nmnun niiiadj ih la t tin* 

i\(niinlns m and n nt |]m nut Im mp*~ 
jiohi d to Ij(» pita i it Hi nnniH i (mu Midi fun 
w no t, 'uliiol) ma\ Imnstimhil In imv <fii 
lanoi k, and who n <\1uimtn < im m nn 
talliu (mmmnni ulimi Milh (hi noth in dm 
liianiK i rihintlv o\]ilniinit 

Win n dm poll i a nml n hi it liimt/lif min 
])i n\ iriuf v Midi dm i mh a nml A nt da 

hoiMi-dmo n fi t (hn latfi i Mill, h> tin 

Jmhalno in (inn nf dn nm, m t nn , m - 

(pm o nift^rn (to po Ian (\, (ho i ml a, mm tint *imf| t po|. lit Intent;? 

noithciu, and (ho t nd h t mm tlm ninth polo s, luarn^ r undo in 

polaiitj This iwifpiotw pol mil j, Im Wo \n, n I hAmiHihiIj tn n- 

tmuo so long ns tho poloi h and w »1 (ho punmm nt nni^tn t mo 

leapt iieui to a and 6 It (hoy lm limuAid, dint uninut tho 

pohu it \ oi a h auII t caso It tho poll a ho hmi ml, n In ni;( inn- 

sonud to and H (o h t thou a Mill uocpmn unudi. ami ft iinrth 

polmitj 

It appeals, dmioimo, (hat hy pn initui^ tlm pnh i ni dm nmipH t 
no h to dm hoiso-slioo (ho nn mo t fie ot 1*1 j)j odm ultiut flu pnlns 

ot a i nag not Mine smith nl> pa^tud m(o (ho inn nl Mm mi) )t nd hi 
MiUidiftwing dm polos n and k horn « ami h x Mm mum* nth ot is 
pioduccd on tlio < oil as if tlio poh s oj dm uut, m t mIiiiIi ] (m l la til 

paase d along tlio a\i» wtiu suddenly MitliduiMii 
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CHAPTER Vll 

103 Momontaiy ounents alternately in coutiaiy diuctioim — lOi Method 
of pioducmg momcntaiy cm 1 only all in tlio samo diicotion — 
10*1 Magneto cltctuo madnno — 10(> Its oflt.oUi m producing shocks 
and cuuents — 167 Method of applying it to telegraphs — 108 
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Uteritoiioiis mvontions sometimes neglected — 179 Needle insti u meats 
generally used m England — 180 Single needle mstiumout — 181 
Xtoublo needle mstiument — -182 Old Renal telegi apli - — 183 Pi emJt 
State telegi apli 

163 Tnu momentary ciuients m tlio one dneotion oi m the 
other will, theiefore, be piodueed upon the wno connectod with 
the evfcieimties of tlio coil, suoh as liave alicady been described, 
each time the poles, w and s, ate piesefttod to aud wilhdiawn 
from the ends, a and b y of the hoiso-shoe of soft non If tho 
magnet, jog, woie mounted so as to i e\ oh e upon an avis passing 
through tho centre of its bend, aud tlieiofoie nudway between its 
legs, its poles might bo made to pass tho ends of tho lioisa-shon, 
tho lattei being station uy Duiing each a evolution of tho 
magnet, isros, the polarity impaitcd to tho hois e -shoo would bo 
ie\ ei sed 

When tho pole 3s appi caches and consequently s approaches «, 
south polaiity will bo impaitcd to 5, and north polant} to a , 
and when it passes «, and consequently s passes &, south ijolaaity 
will bo impaitcd to «, and noifch polaiity to b 

Tho momentni j ouiients piodured by those changes of mag- 
netism m « and b will be easily undci stood by what lias been 
explained Whon K ajqno aches &, and a appionclies o, tho com- 
mencement of south polaiity in 5, and noith jiolanty m a } will 
both impart to the wme a oiuiont m the same dncotion, because 
tho coils of the spnal ns pi^sented to s will bo tho icveiso oi 
tlioso pies elite cl to sr When rr departs fiom b t and s fiom f/, tho 
cessation of south polaiity m &, and of noith polaiity m a, will 
impait cun cuts m tho simo dn action to tho wiic, but this 
dncotion will bo opposite to that of the foimei cunonls 

When nppioaolies «, and consequently s appioaohcs 5, cui*- 
lents will be imparted to the w no whoso dneotion will ho tho 
same as that of those piodueed by tho dopaituio of it fiom b t and 
of s fiom a When n depnits fiom a t and s fiom b t ouiients will 
be pi od need m tlio same dncotion ns whon if appioaohcs b and s 
aptpio aches a 

If tho direction of the euricnts piodueed when nr appio iclub 
5, and a apjn caches a, bo indicated by an nnow dnoolcd to tho 
light, and that of those piodueed when ir d op aits fiom amt s 
fiom o, by an onow directed to tho left, tho changes oi dmc- 
tion which taho place m each 1 evolution of the magnet 5. o a, 
will ho such as aio indicated in fig 63, whole b and a 
lepicscnt tho ends of tho hoiso-shoe, b a , K the position uf tho 
jiole m appio a oh mg, and K' in depaxtmg fiom b } and k h its 
position m appi oaclnng, and 3N W m dopaitmg fiom a The 

anows dneoted to the right cxpicss the dneotion of the two 
2 
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ounontb winch aio pioduccd upon the conducting wnt, wliilo n 
rank t a tho half io>olutioii k' v :m' k , uid tho uuow >> dnected to 

I i£. O') 

SI 




M 

left oxpiess tho du oo Lion of tho two ouuonts pioducotl, w lnlo it 
makes tho halt 1 evolution h' sc it" 

Thus it appoais that m each i evolution of tho magnet, x o s, 
fotu momontaiy ouiients aio pi o du o c d m tho sue, tso m ono 
dn action dui mg ono boiui-i evolution, anti two in tho contuuy 
dncolion dm mg tho othci somi-i evolution In tho mtci\als 
ho tween those momontaiy ounients tluio is a Biispciibion of \ oil aio 
action 

161 It has heon alioady shon n how oleotiio omients may "bo 
instantaneously suspended, 1 e-cstahlished, mid io\ciscd m thou 
duo oti on hy means of Qommutalois (111) Uy suoli an exited lent 
pi op oily adapted, it is easy to undo stand that hy suspending tho 
ouiionts m ono of tho two contiaiy dutolionn, while tho otlioi is 
allowed to jiass, an mtci milling cui lent alwajs limning m the 
same dnootion may bo oh t aim d Oi it tlio comimilatoi bo so 
adax>tcd that wlnlo tho niomcntiuy emionts m ono duces Lon aie 
allowed to 1 un without mien upturn, tlioso m tho otlioi due el ion 
shall bo io\cised, wo shall thin luvso m oooh i evolution foiu 
momontaiy ouiionts Rowing m a common du action Tho oiuu nl 
thus pioduucd will ho mtr limiting, that is, it will pass upon tho 
*wno by n sucoossion of pulsations oi mtoiials of tiansimssion and 
susxionsion, but smoo in eaoh i g\ olution of tlio magnet tlioio aio 
two pulsations,— that is, two mtoivals of liamnussion and two of 
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suspension, — and since the lotation of tho magnet maybe umdo 
with any denned i apidity, it follows that- the pulsations null 
succeed each othci with such colonty, and tho intervals of 
suspension will he so brief that ±01 all pi action! pm poses tho 
ouiiont will bo continuous 

1 65 Such aio the piinoiplcs on which is founded tho conslniotuui 
of magneto-electiic machines, one foim of which is 1 epics onted m 
fig 64 (p igo 1) Tho piuposo of tins nppnmtus is to pLoduco by 
magnetio induction an mteiimttmg ouiiont conslantlj^ m tlio biuho 
dneotion, and to oontuvo means by which tho intoi\itls of mtei- 
mission shall sneceed each othoi so lapidly that tho cun out sh ill 
hm e pi ac tic ally all the effects of a cun ent absolutely continuous, 

A poweiful compound hoi shoe magnet, v, is fmiily attached 
by bolts and slious upon a hoiiF-ontal bed, bejond llio edgo of 

Inch its poles « and b extend Undm these is lived an clcctio- 
magnet xr, with its logs \citicnl, and mounted so as to iovoIao 
upon a A eitioal avis Tho co\ered wno 19 coiled m gi cat 
quantity on tho logs the dneotion of tho coils being level sul 

in passing from one leg to tlio other 

The two evti emitles of the av lie pioceodmg fiom tho legs a. and 
1 me pressed by s^nings against the sui faces of two lollois, c anil 
<7, fixed upon the avis of the eleotio-mognet TJioso 10 lie is thom- 
sehes are m metallze connection with a pan of liandlos P and Jtf, 
to which the turicnt evolved in tlio wno of the elootLO-magnct 
x At will thus be oondiu-ted 

If the electio magnet v v bo uoav put m lotation by the ha mil o 
fti, tlio handles 1* and if being connected bj any continuous ■con.' - 
ductoi , a system of mtcimittmg and altcinatclj continiy cuiionts 
will be pioduecd m tlio wne and m tho conductoi by avIiIoIl the 
handles p and n aro connected But if tho ioIIqis c and d aio 
&o contrived that the contact of the ends of tlio wno with them 
shall be only maintained dui mg a semi-i e\ olulion 111 win oh tho 
intex nutting 0111 1 outs liavo a common dneotion, 01 so that the 
direction dining the otliox so nn-iG\ elution shall bo lovciscd, then 
the cm 1 ent transmitted thiough tho conduotoi con hoc tmg tlio 
handles p and if will be mteimitting, but not con limy , and by 
increasing the \ olooity of lotationof tho oloctio-magnot X Yj tho 
inters als of mtei mission may bo made to succeed on oh olhoi iv ilh 
indefinite celerity, and tho ouiiont aviU thus nequuo all tho 
chaiaotci of a continuous cui lent 

The foims ot commutatois by which tho rollers o and d mo 

made to bleak tlie contact, and ig- establish it witb tli-o nCcoss-ftLY 

leguiaiity and ceitamty, ot to loyeiso it ctuunjgr tho nitotnato 
3 emi-i e voluti on & aie vanous 

166 All the usual efieots of voltaic cuiients mey bo moducod 
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■with tins appaiatus If tho handles P and v bo hold m tlio 
hands, tho aims and body become tlio conduotor tlnough win oil 
the cm rent passes fiom r to if If \i bo made to 1 evolve, shocks 
arc felt, whioh beoomo msuppoitablo when tho cuiicnt lias a 
coz tarn m ton sit j 

If it bo dcsnod to gi\o local shocks to oeitnin. paits of tho 
body, tho hands of tho opeiatoi, piotectcd by non conducting* 
glo\ os, direct the lenobs at tho ends of tho handles to tho paits 
of tho body between whioli it is domed to pioduoo tho voltaic 
alio ole 

1(57 For telcgiaphic piu poses it will bo suflleionl to place the 
lmo wno in conneotion with ono of tho handles P 01 w, while tho 
other handle is in conneotion with tho oaitli A cun out will fhon 
bo tiansmitted on tho lino wno whioh will bo mteimitting, but 
which may bo lendozed continuous by a combination of mngnoto- 
oleotno ranolnncs 

168 It lomams, inline, to show how tlio cliomieal piopcitios 
of tho olochio oimont can ho mado to aupplj tho means of tians- 
mittmg signals hot ween two distant stations 

When a ouiiont of adequate intensity is mado to pass through 
coi tain chemical compounds it is found that these mo decomposed, 
ono of thou constituents being oamed away m tho diiootiou ot 
tlio ounont, and tlio othci in tho eontiaiy direction 

169 Ono of tlio most staking oxamplos of tho application of 

this pnnciplo i» x )loS0Tl ^ 0 ^ 111 ^ 10 water, whioh, as is 

well known, is n compound of the gases callod oxygon mid 
hydrogen 

Lot us suppose that a soi ies of cups, oh t fig 63, containing wntoi ftio 
placed so that an cloctno oimont shall pass successively thiougb 
tliom, commencing at tho wno l‘ and imssing at o mto tho iiist 

ritf os 



oup t thence tlnough tho watoi to A, and fiom h along tho wno x 

to o in tho sooond oup , thonoo m liko nmnnoi tlnough tho watoi 

to A, and thon along tlio wno x', and so on to N, tho wno P being 

supposed to bo connoolod with tho positivo polo ol a batU iy , and 

tlio wno N with its no gall vo polo, Tho current will thoiofoio 

How fiom p to n passing tlnough tlio watoi m onoli of tho oups 

Undci such on cunxstancos the wator will bo giadually dcoomposod 

in each of tlio oups tho puittolos of ovygon moving against tlio 

5 
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com so of the cm xciit, ancl those of hydiogen moving yiih it, tli-o 

foimei aio evolved at the xionvt> o, and tho latloi at the points h 

170 To show liow this piopoil/y of: the cm 1 out may ho made to 

pioduce visible maiks 01 signs, lot us suppose a slioct of papei 

T\ ottccl with an acidulate cl solution of h lio-pitissmla of poltish 

to bo laid upon a plate of medal, and lot tbt point of a me tallie 

stjle bo applied to it so as to picss it gently against tho metallic 

plato without pioi 0111 g it let tho tttjlo bo now put la metallic 

connection with the "\\iio which loads to tho posili\o polo of a 

voltaic bittoij, and let tho metallic plate upon ivluch the papei is 

laid bo put in connection wiih the vuo which leads to tho 

negative polo The cui lent u ill, thciofoio, flow fiom tho stjlo 

tliiough tho moistened jiapei to tho metal ho plato, and it ^ ill 

decomposo the xnussiate, ono of tho constituents of which doposilud 

on the p apei will maik it with a hlmsli spot 

Xf the pap 01 bo moved undei tho fitjdo avIhIg tlio cm lent flows, 

this decomposition being continued undei tho point of the fitjlo a 

hluisli lino will be tiaccd upon tho pape-i 

If 'fllnlo tho papei is thus linn ed imifoimly undoi tho st j lo , 

the cui lent is pci nutted to flow only d uting intei \alfi long 

oi slioit, tho pajiei will bo maihed by linos long oi shoil, 

accoidmg to the mtoivals dining uliicli tho ouiicnt floivs, and, 

smeo no decomposition takes pi aco duiing tho suspension of tho 

ciuient, tho papei then passes undoi tho stjlc without ieroi> mg 

any nmik If the ouiicnt bo pci nutted to ilow onl^ toi an 

instant, tho xiaxiei will bo mailvLd by a dot Tho long oi shoit 

lines and dots, thus tiaoed upon the popci , will he sexmiatc cl one 

fiom ano tliei bj sxiaces moio oi less uido am oi ding to the lengths 

of the mtoivals of susxionsion of tho cm i out 

It is ovident that the same oilects will bo piotlucod, win tlio l 

the stylo be at lest and the pinxioi moved undoi it as is kcio sup- 

Xiosed, oi the pipei be at lest nnd tho sfcjlo mo\ ed o\oi it 

171 The papei may bo moi eel undoi tho afjlo by \aiious tuid 

obvious mechanic il expedients Thus it maj bo coiled u 1)011 a 

ojlmdei oi 1 ollci , which being kept m constant and uiiifoim 

levolution by clock-woik 01 athoi means, tho xiapoi would ho 

oained continually undoi tho style, and mu oiled fioan tho oylindei 

aftei lecciv mg the mailts Oi the cylmdoi con cicd with jiaiiOL 

might, while it ion olves, 1 glcin e a slov motion 111 tho dncc» 

tion of its axis, so tlmt tlio coui so of the stylo upon it would 

be that of the llntad of a sciew 01 helix Tho papot might ho 

out into tho foim of a huge on culm dioo, and laid upon a metal ho 

dibo ot etxual niagmtude, to which a motion of loxolution lmmd 

its ccntio in its 0M11 x>lano might bo nnpniled by olook-uoik, 

while tho style might xeceiyo a slow motion diioctod fiom tlio 
6 
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ooutio of the disc towaids its edge In this oaso tho style would 
tiftco a spual ouivo upon tlio papei, winding lound it continually, 
and at tho sumo tune ictnmg constantly hut slowly from its 
ccntio toi\ aids its edge 

172 *Whichcvei method might ho adopted, the paper would he 
maikod with a continuous succession of comb 1 nations of linos of 
\ ai y mg lengths and dots, sopuiatod hy spaces moie oi less wide 
'those maths doiiondmg altogether on the succession of mteivals 
of suspension and tiansmihsion of tho ciuiont, which mteivals can 
ho vanod and oomhmed at will hy an opuntoi supplied with tho 
means of conti oiling the oiuient which ha\o hecn alieady ex- 
plained, it will ho easily eonooivod that an agent at s can tiaeo 
upon papei placed at s' 1 in tho nmnnci heio dcscubed such a 
succession of ohaiaetois composed of linos and dots as ho may 
dtsno, and that an opciatoi at s", being supplied with a hoy, 
may mtcipiot these ohaiaetois, and thus translate tho coiumuxu- 
cation into oidumiy language 

It is also easy to coiiogwo that the agent at 3 oan stop’tlic clock- 
yoih wliieh moves tho pnpi 1 at s" 01 sot it going at v ill, m the 
same mamici us ho can mig a hell oi disohai go a oaimon 

171 Tt has heon alieady explained that tho intensity of the 
cun cut ii ansinittcd by a gi\en\oltuc battoiy along a wnc of 
giv< u thickness must dcoiease m tho wuno jnoxioition as tlio 
wuo mci eases m length This loss of intensity duo to the 
length of tho wuo is mci cased m tho piactical op eiation of tho 
tologiaplis by tho lost, of electiioity ansmg fiom impel feet insu- 
lation and other inevitable causes It lias tliciefoie become a 
matter of gieat xunctioal nnpoi tanoo to disco> ci expedients hy 
which tho intensity of the oimcnt may bo lo-estahlishcd, oi by 
which the n ppiu at us may ho woiked by a veiy feoblo oiuient 

Jt w as oh"\ ions that the intensity might he maintained nt tho 
ih r essaiy dogieo of foioe by providing, as air oady r stated, l clay 
baUoms at mtt i mediate stations fuiihmontly noar each otliei to 
pi o\ out tho cun cut fiom being unduly enfeebled 3 Jut tho mam- 
ii nance of suoli numeious battoiies m oases where gieat distances 
must ho tia> oisod is oxpcnsivt , and it was dosuahlo to discover 

some moi a economical expedient 

171 Tlio pi opm tics oi tho elootio-mngnot have supplied tho 

rnt iuh of accomplishing tins 

r Llie lev n q h (hg fl8) may bo comli noted so light and so ftco, 
that it will bo callable of being mov cd by a cunent of cxti tmrely 
fetblc intensity 31 ut if this lovoi vvcio chaiged with any of tho 
1 unctions by which it would become an lustiumont foi giving 
signals, such as the i urging of a boll oi the motion of a stylo oi 
pencil, it would lie ncccssaiy to impait to tho oleotio- magnet tuuL 
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its otlior appendages much giuilti jn»vu Su hug . how<\ei, m 
noinoio is rc^uned than to nmki it mullah )>< 1 \\i . n th<w (opt 
t and if it may bo comluiotid and im>unt« d *»’ a • hi In iinmd b\ 
tho most feeble dogi oo of imigmtnm anpuilnl In m m* b> u 

cm lent of oxtrenich low int< n ulj 

Now let ns suppose the irus a oF t In t<\(» '/ ** h» bn m im - 
talho connection with a leltuu lmlhn phut d mm (nil u t flm 
station s', and lot tho stop t* tie dm mini ■ tn»u wilb 1 1 n inmbului^ 
wne which extends to anoMiei mou di IuilI ^liitmu ' \N In u 
tho one! ^oftholovei is hi ought into noutiut with Mn ttop t , tln> 
ouuent piodnocd h> the butteiv til s'will (low uh»i» M tin inn- 
dnoting wire to s w , and wluii Ihn lim <b *nh (In utnp /, mid 
is thrown upon t t tho contuot being htnhi n, ll»e utiunt 1 1 

suspended 

Now it is evident that by tins im mu tin mu mill cminil 
flowing fiom tho buttoiy at the station h to tho otuthm *♦' n tin 
means of calling into action unotlim eninni( f \%lm h flow t liom llie 
1 cl ay battery at tlio station s' along the tondwling wim tn tin 
stations", and that tho intensity ot ilu« mini til w ill not In n lit i U d 
m any way by that of tho ougmul mn unit tiom s to u* t hut will 
depend solely on the powm ol tho iclay bu.Hi at n% und thn 
length of the conducting who fiom s' to s f/ 

In the same mannu aiiothci nhi\ buLU imij b«* piovidfd id 
b 1 ', and so on 

In this succession of independent mini nfn, lim* i onl\ whuh 
have signals to w oik notd to luno a gnutti mb u limn that 
which is sufllciont to give motion tu a tight It mi, noli ft t wo 
have dcsonbod above 

It will be evident also bv what 1 ms hi on shift d that thr imf i 

tions given to the ougmal cummt til s f mul |lm hut 1 1 mn «*i 

mteivals of tiansnnssion and suspuimou will lm u puidms d with 

the most absolute pieoision m all tho minim ul mg niunib, t* llmt 

all signals which depend on thoho mtinnk i»t mn liUi \ 

suspension will be made at the I null station as pimnptly ami 

evaeth as if the ougmal cui unit fiom k to h had l» i n ( luitmin fl 

tin ough out tlio entno lmo of coi inn mutation with all llm m U h- 
sary intensity 


Via The lines of olecliio Uleguiph w hit h bn \ n lu on t mmti u< 
and bi ought into op tint ion in dilkit nt pm (s id tlm wmld, like 
tho linos of railway, ha\o bum ootnblwlu <L m mmio l, v 

oompames, and in otlicis by tlio stnlo In llu< Umlul Jiinmlom 

tuid its dependencies and in tlio United Stalls the j luno la 

all oases established bj flic outoipnso and capital ol joint ilo„h 
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companies chattel cd 01 me 01 pointed by tho legislature, subject to 
oeitam conditions On tho continent of Ivuiopo generally tired 
have "boon constiuctod and aio occlusive ly -worked by the state , 
but aio placed under specified conditions and subject to 1 emulated 
tnufis at tlic soivico of tlio public 

176 Tho forms of telegraphic ms t turnouts to w hi oh apiofeionce 
has beou gryon, 111 diffcieiit countries aio veiy \anous In the 
United Kingdom and the United States, tho soveial jomt-stock 
ooinpamos by whom tclcgiaphic linos ha\ o boon oonsti noted, hate 
boon generally formed bj tho ft lends and partisans of tlio myentois 
of paitioulai tologinpluo mstiumonts, of which the companies 
liayo beeomo sot 01 ally tho patentees To tho&o instruments tlxoy 
natuially lia>e gnon a piofeicnco, m some oases mcspeetivo of 
tlion ments, and as a necessary consequence e\eiy such company 
is moiQ or less opposed, a 3 y, oil hy mtoicst as by prejudice, 
to othci 111 volitions and impip\ omonts It has been a mattoi 
of oomplamt that sncli compamos havo sometimes become tlio 
puiohasoisof patented m\ ontions ioi no othor puiposo tban that of 
then suppi cssion , nnd it is easily conoon uhlo that a company 
having an ovtonsno establishment 111 profit able opoiation. maj 
find it moio advantageous to maintain thou existing ayiiiaiatus 
than to put thorn aside foi others c\on of veiy superior efiicicncj 
This is, afloi all, no moie than what has ooouned in tho piogieiss 
of all gionfc inventions and impi oi einonta 

177 National fooling 1 ms, howo\ci, also had a con idoiable 
lnlluenco on the scleciion of the foims of telegiapli adopted in 
diflorent countiics Thus wo find tho toleginplis adopted m 
lingland cvolusivcly English inventions , those go 101 ally adopted 
in Ifiance, Uionoli inventions , and those adopted m tlic United 
States, gen 01 all ^ Am 01 lean 1 mentions 

178 Amidst those conflicting motii os directing tho choice of 
companies and of go\cinmonls } so \eial inventions of gi eat mei it 
liavo neocssaiily boon oithci wholly neglected, 01 bought up and. 
wilfully suptnessed, 01 111 imo, hi ought into opoiation on a yoij 

limited scale 

f J lio vast lcsouiccs supplied by tlio discovouos by which ph} 31c si 
Boionoo has heon omiohed smeo tho beginning of tlio present 
centui^, and the futility of gomus dnooted to the npphcation of 
these lesomecs m all countiics, linn pioduood a swaim of inden- 
tions, ovon tho least olfioiont of which possess gicat incuts on tho 
8P01 u of ingenuity and addiess in tho application of physical 
ptmciplos Om limits, tho pmiioses to wlnoli this seixos is 
du coted, and tho laigo and vai 1011s olasscs to which it is 
uddiossod, compel us to pass without notice many foims of, 
tchgiaph which huvi been contrived and constiucted AYe shall 
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thoiofoio confine oux ohseivations to thoso appaiatus winch ha\o 
boon actually employed on the telogi apht e lines established, m 
difibiont countiies, and a very few othcis which appeal to claim 
moiG especial attention 

On the claims of vanous piojootois oil tlic scoio of original 
invention, we must gcneially do cl mo to ontci To discuss such 
questions so fully as to lendci justice to tho claimants would 
lequno much moio space than we can devote to tho subject, and 
however mtci eslmg such a discussion might he to tho imontois 
themselves and thou paitisam, it would ofEci but few atti actions 
to the masses to whom our '* ilusoivm is addicsscd 

"We shall thoiefoio hist explam burlly tlic tonus of tele graph 
gencialLy applied m tlua count i j , and novt thoso which uic m 
opoiation elsowhoio 

179 Tho telogiapliio nisti mnonts used almost exclusively in 
this countiy aie galvanomctois (118), wlneli mahe then signals 
by means of tho deflections of magnetic needles, pioduocd hy tho 
olectiiG cm lent 

These ms ti uinonts aio of two foims, tho fiist, and most simple, 
consisting of one needle wuth its appendages *and aceossoiiCH, and 
tho othoi of two independent medics, each accompanied by its 
own appendages 

nu sivari kiibti iJssiiunn vi 

180 Tins m itx uincnt consists of a galvimomolei and a commit** 
tatoi, mounted m a case icscmblmg m i jim mid si/o tlint «fc ail 
oi dinar y table time*' piece 

A fiont mow of it is gi\cn m fig 06 ( 10 I ni j) 101) On tho 

upper pait is a dial, in the conti o of which the indie ding not rile 

appeals, lilto the hand of a clock, lived upon an avis Its piny 

to tho light and left is limited by two lvoiy studs insetted m the 

face of the dial, a shoit distance on eaoh side of its uppt i aim 

Tlio handlowlueh woilcs tho oommutatoi, also fixed upon an 

axis, is piosentcd at tho low oi pait of tho case, undci tho dinl 

Upon tho dial aio cngiaicd the Ictteis of tho alphabet, tho ten 

numeials, and ono oi two aibiUaiy symbols, undoi each ol ivlnrh 

engraved a mark, indicating tlio motions of llio noedh , hy 

which tho lettei oi figmo is expressed 

Tlio galvanomotoi, constiuctcd as alieady explained (1 J O), is 

attached to the back of tho dial, the axis ot its magnetic m t dli' 

liassmg tin ough the dial and cauymg tho indicating need lo m 
front 

The latter is also usually magnetic, its polos hoi tig ioyoihc d in 

thou dii cation with i elation to those of tho mtoiioi noodles, the 
10 
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t’ffnit of which 11, Unit the can lent ti an smi tt e d tluougli the gal- 
v anemia tot linn a tendency to cloilooi both needles m the same 
dm etion Tho indicating needle, liowevei , need not be magnetic 
H it bu vmhu u idly light, being iico fiom magnetism, it w ill be 
otimul by the axis to the light 01 left agamst the studs 
by the dolhotions of the galvanomotno necdlo which plaj s 
ill Uii n the coils ot the gal\anomotoi, to which it is always 

piuuIUl 

In t oimci lion with the msti ument thcie aio, as usual, on alaium. 
and a galvanic bulimy 

lly the i enimututoi, the omient jnoducod by the battciy naa^ 
1 m ti aiisnutU'd upon the lmo-vmo, 01 suspended or levoisecl m its 
dine turn, uecmding to tlio position given to the handle If the 
bundle lie voiliml, ns i epic son ted m the iiguic, the ouiient is sus- 
pindid, l ho mumgmmnt of the commutatoi being then such as to 
< ut oil all unmn mu ration between the battciy and tho hno-wno 
U the uppi i nun of the handle bo turned to the light, the batteiy 

iv ill bo ( enno< led vuth tho lmo-wuo, on which accoidmgly tlio 
mi lent Mill bo LansnnUctl Tt the uppei arm bo turned to tho 
loit, the battuy mil nlill ho connected with the lmc-wue, but 

v ilh it i poles 1 oi bod, so that the due ction of tho cui i out on tho 
Inn “Min Mill be lovoiscd 

M be nit ibumoal bum ol the ooimmituloi , by which tlio so changes 
of i mint t lion me made is difloicnt fiom that explained m ( 111 ), 
but tho punnplo is the same, and tho \auation of the details aio 
uimnpm l ml 

f l o compiehend tho puiotical opoiation of tho msti ument, wo 
me to um^idti that mnnlai msti union ts, with similai cccossoiils, 
mi -jibuid attach of tho stations, between which dispatches aio 
to be luinnimUtd r L'o leiulci tlio explanation moic clcai, let s 
end s', Hg 07 , bo tho two htalions, o and o' tho dials, c and o f 



the lumdb a of the omvmulnloi^ and n and n' tho gaharnc 

hutlnucu If it bo inf undid to ho nil a dispatch fiom s' to s, tlio 

m m of the cmnimitatm, f , is loft m its yci tical position, bo that 

no uuiumt can puni liom tho battcij, n, to the Imo-ivne, t 

11 
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'When the aim of o' is ^oitual, no cm if nt < an P nMH ^ 01 n ^ ^ r * 
and oonserjucntly tho needle of o will ionium m tho ioitu ul 
dnootion, without deflection 11 tho u])pfu aim oi o' lm turned to 
tho light, ? , tho ouiiont iiom n', passing along r , w ill flow thiough 
tho coil of tho galvanometer at s, and will di Hi at tho indicating 
noodle to the light, so that it will lean upon the i lghl hand stud, it 
If o' ho then tumod hack to tho voitioul diKotmn, tho cum nt 
will bo susjiondcd, nml tho noodlo at s will it turn to the point o 
If tho upj)or ai in of c' bo then turned to the hit, /, the onnoil 
will ho again tt ansimtted upon the lmo-isno, r, Imt m a dilution 
conti aiy to its foimei com sc, and thus thiough tin i,ul~ 

i anometoi at s, in a eontiaiy diicotion, l ho nutllo, which nn j. 
hofoio deflected to llio light hand stud, it, will now bo d< Ilf otid to 
tho loft hand stud, X 

'11ms, it appeal s, thatacooidmg as tho lippci aim ol & is I id m il 
to tho light oi loft, oi placed m tho > oi Lieul jiosition , Urn nodh 
on the dial at «, is also turned to the lt^lit oi left, oi placid iil 
tho voitioal position 

In a woid, whato\or position is gn on to tho lmndlo of tho ( om- 
mutatoi at s', a ooncspondmg position i» UHsumed bj tho liitlinif ** 
mg needle at s, and tliose changes of position of tho mdi( alnig. 
needle at s, aio absolutely s i mult ancon w with the ohaug< s id 
position of tho handle of tho connnutatoi ut s' 

Tho manner of ovpiosaing tho lottois an<l hgiiiOH, is by making 
lepeatod do/icotions of tho noctllo light ami lcil, making anhcnl 
pause at tho end of caoli lcttoi signal 'l 1ms two do Hi aliens to 
tho loft oxpioss A , tin cc, n, foui, c, wlulo ono injucssoh thn 
completion of a woid Ono to the light r spiossos w , tiio, w , 
throo, o, and foui, r In tho same mu mu i , I is i spnssnl b\ 
foiu deflections, wl noli aio, successivoly, li^ht, li ft, tight, and h 11 

As these signs aio puioly aihitiaiy , mid maybe oluingi d it* 
ovciy independent tel eg laph, it is not ncoi ssaiy luu> lo nolti'n 
them fuxfchei 


Besides tlio signals which expiess letioi *4 mid llgmi s, it is nmml 
to adopt oilioia to cspioss woids oi pin uses of Miy iiif|iiiiil 
ocouiienco, such as, X don' t undo) sttuuly X undo) xlttndj */o 

on t } epoatf &o 

It is usual, though not neoesaaiy, foi 11 10 agent who mauls a 
dispatch, to pass tlio oiuiont thiough lus own mull unit nt, so (lint 
his indicating needle shows exactly tho nmuo doflt etions ns tho 
indicating noodlo of tlio station ho adtltcssis limn, when a* 
addi esses s, Ins own indicating needle, o', speaks aw well as tint 
indicator, o, of tho station, s 


All that has been stitodm (111) et sorj of the tmnsimHsioii oi 
tho same despatch thiough a senes of stations, oi cutting oil tho 
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tianmniHtuon from all stations except that to winch it is exclusively 
tulilt osscd, ol the use of llu alai uiu, Ac , is applicable, "without any 
nnpoi Unit mo ill bullion to Hub foimof Lolcgi aplne m&tiument 

Jin uoumi juinn uncmAi'it, 

1H1 r l Inn ih nothing moi o than two single needle tolegiaplis, 
snoli u i linn bi m 3 usl t x pi aim d, mounted 111 tlio hamo case, tlion 
indicating noedks playing Bide by side upon the same dial, and 
the hiuidh s of thm eonnnutatms placed bo that they can bo con- 
\omi ntlj woihcd ut the hamo time, bj the light and loft hand of 
tlu* loligiapbu ug,c lit h aeh liistiuinent is altogctliei mdc- 
I u 11 tin it cd the Dllioi, having Bojmnto ucecssoiiea, niultiansm.it- 
l mg its mini nt upon a Hopaiato lmo-wnc 

'1 ho pm poho ol tins fin in of uisUummt is moiely to aoccleiate 
the lianmniHHion of dihpatclieB, by enabling the agent to piodnec 
tlio hignals o\pussmg lettois and tiguion in 111010 inpid Bucceft 
mon In the mnglo instmnu nt tlieio mu only U10 fugns made by 
om dt ih i Uoti ol the neullt s, \i/ , a deileetion to thought and one 
to the lift lu the douhle liihUiimmt Iheio mo cu/ht such signs, 
vi/ , two with each needle, ns in tlio hinglc mstunnont, and loui 
obtmiu d l>y lonibmmg the tlellectioiis of the two needles Thus, 
il n ovpiLss the position nt the iu odlu "Without deiloolion, i t a 
light hand, and f a left lnind dUleotion, and n tlio xiglit hand, 
tmd J the lilt hand luedlo, the following eight signals may bo 
made m the time ol a singlo motion of eilhei needle 



Wilh a single ncodlo two dilloctums ran only mako fom signals, 
M/ , / f t l if t t t It lint with two ne< dloa, those being combined 
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\\ Jtll SUlglo llofltOllOHS U1| tl \utll null I’Hlt 1,0 J » i til < 1 mm 1 l tvf 

dafcicnfc ugnhb mu In ohl it mid. limn »u » utin u nt in t )\ \\w 

1 < ttesis and nmnoials t ueh hi tm, ninth. m tin Him nm .u\ tu 
two Ooilootums oi a mtt n lo m t dh* 

A fiont vow of a double audio It h jl i iph i f n<n in h ttS 

(\ol m* p 177 ) 

Tho small uiao at tin lop imiliiuti Hit nlutitm nnd ih nidi 
1) audio at lift* hide oi timing . i i iillu < nmnHituhu h> ^Vnti the 
nu i on t la turned on ami oil 1 hi olmuni 'Mo twn lmj 1 i tndli * 
■\\ luoli appeal in float mi tho t oi tin MOutimt itm , wh*. h \ i dine 
tin changes of duntioii of tlu otnif ul, nutl win ii im Inn it t > l)n 

lifjht oi lilt tho in i tilt s lit) tnl on ]i\ llu till Hilt o mu n l)h< 
yowitioa 


i iti m it si \ i i t r i j rut \ j*n 

182 Whon tho establishment ol Imot ni tilth to i j i ijih* 

was pioposrd in lvalue, the old muni (< J< j lapfi >\n mid li nt Inui 

i oi moio than lull t acenhuv, m ojn'iulnm run! fuimtil » d>ptif 

inont m tho pub ho udmmWiulHm ni mi .Id. 3 111 p 1 I Ul< i , 

employing an oUonsno hudj oi a/« nit, <li «|n i « tl (In nit 1 j >i 6 the 

counti v a most of whom woio apt mult) in di in lul tuul <mi ihfl tl im 
tlio business 

Jho toimnission npimiultd h\ flu ^u\u inm nl tmjuumI ihul tin 

Ucotio-teicfnnpJiio mMi min ids Hlitmltlt vlilbtl tin niine i, iml t, 

Jmdhcon ahead) ithidin flmeiiM ol fhn tm in. t | ( |, M ,p), 
tho old teltgiivph eansHlnl of n limr 11(1114. ht Inn, n n Ji 

cancel a lcgulatoi, to tho ivtmutln t nhndi Uu shnii< 1 l<n , 

t / j oaued luchoaioi ^ imo uttuuhi <1 )>> pun <» pimt., * ilmf 
oneh uuucatoi was oapnblo of tuimn^ mi it \ lavd, hi 11 ( « m tin 
any dostied anglo with the lugiiluitn 



1 h cu 




J?" "ifW*" th0 011 ; l ° *' W ‘M 1>1 
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capable of gmng ai\tyVoiu signals 
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fuilhci multi piled, bj gi\ lug 1 to the ltgvdaloi itself a motion 
round its oontie, so that it might at will assume the lion/ out ul 01 
Yoitical position, 01 might take mi intermediate diicotion 

In tiansft mug thib system of sipnaU to the olcotno telegxapli, 
tlio legulatoi is supposed to be placed j>eimancntly lion/ontal, 
and tho two mdicatois to bo cup able of iccgia mg any of the eight 
positions lioio explained 

183 Tho telcgi apli coni live cl by j\I Ihcguot, to exhibit such a 
system of signals, consists, like the double nccdlo tclegiaph, of 
two distinct and pci fcotly smulai msti union ts, ono foi each of tlio 
mdicatois 3-licy aio inoimted stdo by side iv ith then acce^soiios 
m the same ease, at a distauco npait sufilmont to allow tho mdi- 
catois to ie\oho without mutual obsti notion, and siifllciently noai 
oaoli othoi to allow tlio samo poison to woilc both at the samo 
tnno with Ins i lglvL and loft hand 

bach instillment consists of an indicating app ai a tu s and a com- 
mutatoi 

If s and s' bo two stations, between which dispatches aie tians- 
imtted, tho coininutatoi at s moics the mdicatoi at s', and tlio 
coinmutntoi at s' moves tho mdicatoi at s 

A view of the indicating appaiatus is given in fig 70 Tho 
two mdicatoi s axe fixed upon axes placed m tho samo lion/ontal 

Ik To 



lmo upon tho dial Tlic&o axes, passing tlnough tho dinl, onu v 
behind it two e sc up) onu lit wheels, which uio conti oiled by two 
anchois, as do s cubed m 101 Tlicso uiichois uio moved by tho 
ummtuios of two ole olio - magnets, fiom wluoli they luecivo >ibiu- 
tions, liho those of a pendulum 'Jlio cscaxjoment wheels uio 
un polled by tho foico of two mum-spimgs, tiamnuttcd to them by 
two Bumlai tiams of olook-woik* 


10 


tii l ri i < Tint 1 r i i \a mi v i*n 


Thus, foi each nl (ho innhni, tin in<h« iho m *1 » < m i} 

motion foiu aid, anti in tho t oupi mt nl Mm I* hi\<’ « a li mils 
foiu tcctli [it t ipuiE disfnim i, * pIim , mnph t« u Volution nl tit < 

wliof'lrt muni ouuho thy nidu Urn t lo nmlu a t ni,ip1« h it snhitinii t>\ 
right dndinat motion i t pioilin i d h> tin loin i\m h n»l tlo mu In j 
to tho nght, and tho loin m\mu^h to fin h It 

Jhiting a l e\ olntnm ul uu h ol l In u< ijh nu lit \\ln«1 , tin ii I n, ( 
on oh of tho indnalois (nk< i him n\,l\ I In o lit j* ttmn 
i ( r|imul m fho jitojMJSi ct tifi hi ol if mil , tirnl tint lh nnitiun 
of tho mduatm < mo I^ownmil hi (In inn Inn , Hi • of (J 
unc lion bv flic ut mill in t ol tin ( h i ( i i m i in 1 « ^ I < I n tu I l h * t 

of thu chmtio-nni^Tii 1 1 h> tho nm t < i i\< jml uh m nl rh < In lu 

mil u nl , it iollou it that U ll uni hi i mil \ is < <1 ( hut < onmnt il o < Jit 
one of tho Hiatiomt nholl h<»m \ ii (1m pul nttMiitnl Hn i mu in a[ 

tho ollioi, thoy ^\ill iu‘i i 4 jtnilj i u tlm nml mu nl I In in In it +i , 

at that othci station 

At tho nppoi tmni'H, u^ht and hit nl On fn.nl nl On t ( , m. 

two dials, m tho contui oi ivliu h an a\i^ p Mhnh n<t, \ih< *i found, 
upon tho apim^H "whioh draw Inn k llm hi matin* * «►! fin In*, 
< lc otio-ma^iu ts, and nun Omni lu >n ha fh«ii inlju lunuf m m 
poiidt d by chni uh f l'ho H]uiii<.pi an mm it m i*hi\ti1, m i ndin 
as tho heys mo liunid in tlm mm dm i lion ni ihn ulln i 

Unde i tho liuliuitiii^ ai ms uio t\ui iim i with gu n. t ml hi 

AW! loll tho tiS o slams ol <b)(h~’\\mk i mi hi iiuuml up, nhnh u 

done by tho sutiu k, 


JO 




rig yi * — in* vtn n Vi lw vv tki eohapu 
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- — 102 Its mod o of opoiation — (.03 How euois aio collected - — 10 i 
Explanation of the mt-chamsm — 105 Compiti isou with fclio French 
tolegiaph — 105 Indicating mo oh anism — 107 Simplicity giuitor thin 
tho Flench niBti ument — 198 Ecquncs gicntei intensity oi enuvut — 

190 Belgian, railway tolegiaph — 200 Defects imputed to tho l' remit 
unci 0oi limn instrument 

181 It i cumins, therefore, to show tho mannei m which tho 
pulsations of tho otment mo governed by tho commutator. 

Ono of tho eoiumu tatoi s is icpiosonted iri. lig 71 
Tho handle m is fivod upon an avis which turns in tlio ooiiiio of 
a Bvocl disc jd, tho edge of which is divided mto eight equal paTts 

by small notches A Vhoit pm 
7 i piojeots fiom tho handle which 

falls stioc os sivolj into those 
notohcHj hut which can ho wth- 
diawn fiom thorn when it is rc- 
qmicd to turn it On tho loniolo 
end of this avis a disc is fi\cd, 
win oh turns with it, in the face of 
which a sqnaiG gioovo is cut, 
lotmdcd at tho oomois, in which 
a pm piojGotmg fiom a shoifc 
lovoi l is moved This loi ei l is 
fivod on tho avis o o, upon fcho 
otlui end of which is fixed iba 
lovoi t, tho low ei ond of which 
can ics a small piece of metal t , 
which, when tho lovoi vihiates 
uglit and loft, is thiown altci- 
natoly against tho eontaot-pi-coes 
k and k' 

Supposing that tho eommutatoi 
is placed at tho station S, tho 
linc-wno which comes fiom tho 
station ti out oi s tho foot, and is 
hold thoio bv a tightening soiow A This wuo is m motdlbo con- 
nection, thiough tho pillar , with tho lovoi x, and consoquenlly 
with tho pieoo of metal at its lowci ond, wlnoli oscillates between 
the contact -piece £5 it and k' This pieoo of metal, f , may llioicfbio 
bo oonsideicd ns virtually tho oxticmity of tlio conducting wuo 
between tho stations s and s 7 

Attached m like mannoi, by tightomng-soi ows, to tlio two 
eontaot-picces k and hJ aio two wnos, ono of which is oonncotccl 
wnth the battoiy, and tho othoi with ono ond of tho coil -wuo of 
tho ole otio -magnet, in tho indicating mstiuinont of tho station s 

id 
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Tlio olhoi oriel of tlus coil-wno is cithoi cornice ted witli tlio line- 
yiio winch piocecds to tlio succeeding 1 station, ox with the oaith, 
at tho option of iho agent, a eomnuitatoi being pi o\ ide d by which 
tins olrnngo of dncotion may bo made* 

me Let us hoc, then, m what mannei tlio agent at s, provided 
ai ith such a commuiatoi , can go\ oin tho motion of an mdicatoi at s' 
r J'ho ai rangomont of tho apparatus is such, that when tho handle 
at of tlio eonnmilatoi rspieBcntcd vertically up waids, asioprosontod 
m tlio Jiguio, tlio pm being in tho highest notch, tho lovoi t 
piOHsos against Iho contact- pi coo k 

Lot tho highest notch bo supposed to "bo numboicd 1, and tho 
othois pi oe coding lound tho disc, in tho dnection of tlio motion of 
tho hand of a clock, ho munbeiod successively 2, 3, 4, 0, 0, 7, and 8 
It must bo icmeinboicd, that at the otlici station, s', theio is 
anolliei ooinniutaloi picoisely similar, tho coi l esp° n cLiug points of 
winch wo shall ovpicss by tlio lotlois at', iY t it', Ao 

Lot us seo, thou, how tho agent at l»y moving lound tho 
liandlo ar iiom notch to notch, can govom tho motion of tho indi- 
cator at s' 

Tho eoniimitatoi and mdicatoi at tho station s', when not 
employed in tlio tiansimssion of a despatch, uio placed lospoctivcl) 
Willi tho mm ai', having its pm m tho notch 1', and tho hand of 
tho nulieatoi dnooted a oi tie ally up wai d s 

180 T'lio aim at being, as lopiesontod in tho Aguro, m tlio 
notch 1, lot it bo moved to tho nololi 2 Tho lovoi r* being moved 
to tho light, tlio picco 9 vail bo tin own upon iv.% Ilomg then m 
conneotion with tho battoiy-waio, tlio ouircnt will pass by 9 and 
t to A, and tlicn.cc by tho lino-wiio to tho corresponding point \f 
of tho commutaloi at tho station s', and thonoe tlnough tho inllai 
to tho h\oi jf and tho piooo a' Hut smeo, as has boon just 
( Mplfttncd, at' is in tho uoloh 1', tho x rt0C0 * ' must lost against if 
'tho cun out, tliciofoio, m living nt this pond, will pass Iiom K by 
tho wno to tho coil of tho olcotio-magnot at b', to which it will 
impai t magnetism, so that it will atliaot iho aunatuio, and move 
tho anolioi of tlio oscapoinont, so ns to mako tho indie atoi movo 
Iiom tlio voitical pontion 'lo° m Iho dnootion of tho hand ot a 
clock 

If Iho handle ar bo now moved fiom notoh 2 to notch 3, tho lovoi 
I. will ho llu on 11 buck to a, and tho contaot with J\.' homg biokon, 
tho 01 m out will bo suspended, and tho olootio-mngnct at s' losing 
its powoi, tho uimaliuo will room! from it by tho action of the 
h pi nig (1 17) and tho anolioi of tho escapement being again 
moved, tho mdicatoi will bo advanced through anotlioi angle oi 
d£5°, mid will ho then m tlio hoi j/ontal position pointing to the 
uglit 



tuk ri Muuvrii 

In likt mtittnoi, ll uui\ liiM+lmw n Unit win u flu mm M iniimud 
fu>m tho notch {i In tho nnli'li 1 , Ui* mdn ntm n\ * w t\\ >»■ rnmul 

Jiom tho lioi l/ontiil pontion In olio "huh w\W nmho Hit imj h‘ ol 

-with its oiif liml (1 1 1 < i turn, <n what h Ok t him , in , v ith tin 
position. in whidi it would point iliHilly i|n\\ muiolit 

"Without pinsnin« fin* i \phinotiou Inilhii, it w ill It* » i *\ p, 
heo that thu miom 4sivn |m limn t a » imiid 1 » v lh» hand id tin 
mdiontoi nt s* i *>i hh|ii»ih 1 «il 1 i Un> ** ( i ^ * *• to Un min oi On 

oonnnutalui nt ^ 

\V« lm\o tuno c\p]iinml (lto ml ton nt on< Mtiiiinnl iloi til < ttfjoi 
one in (limit oj nt h' N lie not ton oi tin ntln i lonmmfittoi nl * itj’on 
tho otlu i lmlnntoi tif h ih |)num h fin t nin ll imi I In find* j 

stood, Oiut tlio o unnuiuf atoi i n f h iih * onin « t< «| « it Ti m jun nli 
ancl niclopoTid< nt )iik "lux t, uto i upjdn d witti i * p mif< ami mtlt 
pomlont 1ml tout h, mid n< t ujnm m jnmili nml md< jn nrli nt indtoutoi 
at w' 7 ho n^vht~lmiul t otiunnltif m uf * i * "inn nti tl axiOi On 
ljglit-liiutd. ttidnmfoi at and thn It It-inmd i * imnuf oloi \xilh tho 
lolt-lmiul indumtm 

Viom \dutl litis Imoii oNjilaimd, tho jnoi i m i ■ m\, n< nd! 

fm loeonm^ ih lot hanmiiiKiii^ <t ih ijmh li will in nmh i i «*■ uf 
In tho loooplum ol u th ijmti h, Ok u;^n( lm > only |o |iho «< tin 
Jiandlo ol omnuititutm in nntoh I, tind to m i that hi i iinlnjil^ i 
is -ycitioal Attoi Unit ho hat only In oh tin On mini m> 

atUltuh h assinnod hj (In fno nnhoafoi * 11)1011 (hi dint Indian linn, 

and to wi tio dnw n tho Ji If ol t ( In > tmui omt\ * \jim t 

iSnuo this lot 111 of tih),ia[ih |{inn (IE 1 i; 111 uluh *11 mo 11 (11 
oioni ioi tlio alphnhid, and 10 tm On mtnn ml i, fin loan *1 ijji 1 
disposable foi ahud^Mm nt t, inn h a 1 i*y Muhh n, woid 1 and jdu 1 m 1 
of most fioquonf {mmmoin o 

187 'tho hattoi y omplnytit III ivmhin^ t In h filii j ipli i 1 1 at 
jncsont lnvaimhlj that ol Dimnl (TJ) I halt* i\ 

( 31 ) n as 11 * 50(1 ut olmd stations, yx In 1 n |^u at jinyy 1 1 nt otti n 1 1 1)11114 d, 
Imi Utig has now lioen diHoonlimn d 

Jletwcon tho point K and tlm lmttmy iu mnnint at h\ 

Means of whioh tho n^oiit onu tiling into notion it f x totifi 1 m h n 
mimboi of U10 pans (tampon l n^ tho Imtfiiy, no at to pmpoilion tin 
powoi to tho dud anon to which tho ciunnt 1 1 to he tuunnmtOd v 01 
to tho loflist niKo it iitnj haA c to ay i it amt 1 

A poispootiy o y wvr of (lm tih^iaphin tin tonmcut^ n\v*w ui( the 

wo mdicatoi s and two nonnniitatoi i t m lla 11 mauf ItU’ iami(mu r( i 
is given m ^ 72(yal hi p lfM) 

utiNfur n in wv\ imi nit you 

1 ^ 8 , Tins Icloginphs which comoy httciam wmds hy com mi- 

uonai Bigmus, like Umso desmilurl almyo, impiiio a »ta/l nf n { *cntH 
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engaged in then management, v\ ho hav o been specially mstiuoted 
and pi aotiscd, as "well in woi king tlie 1 nsti uments as m mtei pi etmg 
thou signs That tills is deemed a mafctei of gieafc piaotical 
impoitamo in tcleg 1 aphid economy is manifested, by the fact 
all oady mentioned, that the X^iencli government, hefoie it lcsolved 
to establish tho elcotue telcgi apli, caused ms tinmen ts, on tlie new 
pimciplo, to ho constiuoted, by whioh the sanio sv s tom of symbols 

could he used as that which had been pioviously adopted m tlie 
scmaplioic 

Novoi tholes s, m cases liko that of a system of tolegiaplis in 
which not only tho business of the state, but that of tho public, is 
to bo U ansaoted, and vvhoio, thoiofoio, a pennnncnfc staff is 
employed ov.olusiv oly in the management of tbo appaiatus, no 
veiy soiious dilhoulty can bo encountoicd, oven if tho necessity ol 
having a now telcginpluo v ocabulmy is imposed upon tlicso agents 

hoi a shoit tnno tho soimco will bo slou, and loss satisfaetoi'y, 
but tlie inconvenience is tempoiaiy, and constant pi notice m the 
m amp illation of tho appaiatus, and m tho mtoipictation of tho 
signs, whale's ot they may be, icndcis the agents suflioicntly 

0 vpoi t 

Tho case is diiloi ent with telogiaplis u&od, not foi state oi com- 
moioinl pui poses, but ovolusiv cly foi lailway busmoss Tho 
tolcgiaplis even of pimcipal i ailw ay stations, and still less those 
ot sccondaiy stations, aio not in that constant acquisition, ami 
consequently do not occupy a poimanent and evolutive olass of^| 
agents Thoy aio managed by any poisons who happen to bo 
employed m tho icspeotivo offices by the slation-mastois, oloiks, 
lailway police, giuutls, oi, m shoit, by any l ailwny agent who 
may hapiion to bo at hand Now it is evident that telcgraphio 
lnslmmonis, tho use of vvhieli would loquno special mstiuotions, 
and niiioli picvious pi notice, would not ansvvei such a puiposo 

Tlioso considei ations have piovnilod, with tho acliiimisti aliens 
of tho lines of lailway in all pails of tho continent, and have led 
them to adopt telegiapliio mstiumcnls which satisfy tho conditions 
explained above, moio completely than do the appmatus vvlnoli 
have been adopted foi stalo and public coinmimio ations 

In geneinl tho lailway tolcgiaplis aio of tlie class called u letlci 

01 alphaboiio telegiaphs ” Tho agent who tiansimts a message is 
supplied with a hand which moves upon a dial, l oirnd vvhioh tho 
lotleis of tho alphabet aio ongiavcd, as aio tlie houis round tho 
dial of a clock At tlio station to vvlnoli tho message is sent, thoio 
is n Bimilui dial, having upon it a similai hand, and tho mcohnnism 
is so c outlived that, when pi op oily adjusted, tho two hands must 
nl vt ays point to tho same lottoi Thus, if tho agent sending tho 
mo a sago tm ns tho hand to tho lottei at upon the dial bo foie hun, 
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the hand upon the dial at tlio station to wliioh tlio mowago is Fiout 
will also turn to the lottei ar, and in this way, bymoioty dm of mg 
the hand suec essivoly to tlio loltcis of a avoid, pausing a liLLtn 
while at each lettei the woid will ho spoiled to tlio agent lit tlio 
distant station 




All alphabetic tolegiaplis, whatev 01 ho thou fonn oi comti in - 

tion, com ey tho communications m this manual 

The French railway tolegi at>h is m its pimoiplo ldontioal with 
tho state telegiaph The intlicntoi in tho laltci limlvos a ( omph £•' 
le'volution by eight sucoessi\o slops, moving m ouoli slop Uuough 
an angle of 4o° If tho alphabet consisted oi only eight lot It 1 h, 
this would at oneo beeoino nil alphabctio tolcgi uph by living l I lo 
indie at 01 m tho eentio of a dial iqion wluoli, at ctpuil dinlatui i 
asundei, tho eight lettpis ato ongiavcd Bill since tlio hit noli 
alphabet consists of 2 o lottei s, and since an additional sign is iouiul 
convenient, tho dial is divided into 20 equal cues instead ol < lght, 
and the mdicofm makes a complete lovolulion by 2(J equal motiimn, 
at tho tcnmnatioii of these motions i ospoo lively pointing to tho 
letters engi wed upon the dial 

Tp accomplish this, the escapement wheel is oonstiuolul ruth 
13 teeth instead of 4, the gioovo upon the move able disc of tin 
comnmtatoi has 13 sinuous undulations instead ol 4 nuh h ruili 
lounded comeis, and the fixed disc upon which tho handle ol l ho 
commutatoi mo\ es, has 2G notches instead of 8 

The grooved disc, by the motion of which tho oscillation u nght 
and left are impaited to tho lorci which nmlces and bionics the 
connection with the batten y, is fixed immediately bo] mu! tho 
notched disc, and the smuouu groove has the foim lopiosonfod m 
“S *“d acts upon the lev ei m tho maimei do&oiibcd m Id 1 
Ihe eomxnntatoi, with its apj^ondages, is lopiesonlcd in Jig 74 
Ihc frved disc hn, at its edgo 23 nolohcs, into winch tlio im. 
projecting from . tho liandlo fnUs, as m the state tclcumpli 

fi om n rf o* POU ^ fe0 *°i 01 tio dlso on tho outaido, tlio numlici ,t 

Sar,n “ ho 8 "! “ ** U» BOU. pi 


114 I) 


moveable disc ^ h n, ° n a ' raj ’ to dlso,oso lll ° of U.o 
The level ,™w„ tlie sinnous giooio holund tho lived dtso 

tion of the end^of tto ? ltS 5111 “ 8100>0 ’ ftnd tJw 0 ‘‘ ul,1 »- 

r and n' is evnotta the “ ?,° tWOOn tho “wtoot-picoos 

? s exactly tlio same as that desoiibod m 13J 


m 184 


and 


fl " J ^° d , Up0U an wluol.. 
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tlio handle as earned, loimtl the fixed dial, the mo v cable dial behind 
as earned iound ■with it 

Upon tlio uppoi part of the ho aid o airy mg the dial nio placed 
two Biipplemontary oonnimtatois, x* and T', the hands ol which 
piny upon the contact -pi c o e s , 8 > s, i, and S', x/, as well as upon 
an oblong plate of moial, upon win oh tho woids u Co^oitirNioAiioir 
min on ” aio engiavod 

Tho terminal a o and & oommumealo with tlio coppoi and zmo 

onds of tho battoiy, 01 wliat is tho same, with its positwo and 


ifg 73 



nogatno polos, *e comimmioates with tho caith Tho oontaot 
pieces bs' aio oonneolcd with al aiums, n n with tho nulio atois, 
and tho axoa of tho aims x i' with tlio lmc-wucs Tlio dotted 
linos indicate tlio positions of slips of metal inlaid in tho bnolc of 
tlio fiamc, by win oh tho eeveial pieces nio prut m motnllio 
connootion ono with anothoi 

Aftei tho genoial explanation of tho innnuoi m wlnoh tlio coin so 
of tho ourionfc is m all cases go veined, lL will not bo ncoessaiy 
lioio to ovplnin tho application of these com mutating apparatus, 
wluoli aio nothing moio than pailioulai applications of tho goneial 
punoiple so fully dovolopod in lit 

A peispooUvo view of tho comnmtatoi and mdio almg nx>pai at us 
mounted m tho same case, is givon m jfig 71 (p 17) Tko oom- 
nmtatoi is Iixed upon a liou/ontnl desk, that hemg tho moat 

convonient position foi its easy and i apid m ampul at ion Tho 

S3 























THE ELECTRIC TELEGRAPH 


indicator, winch catiesponds ’with it in loim, is placed like the 
dial of a cl o oh m fiont of a ^ cifcical ease 
If wo suppose the eommutatoi (fig 73) at the station s, and. the 
indicator at s', the aim of tho eommutatoi and tliat of the mdi- 
catoi being upon the mttilc + } nnj motion of tho fomiei modem 
the direction of tlio hand ot a clock, Mill piodtioo a colic spoil (ling 
motion of tho hand of the lattoi, so that wlintovci let tot 01 
numb ci tho one points to, the ofchei will at tho same time 
point to 

By this moans tho agent at s may spoil woid aftoi woict to tho 
agent at s' 

Thoio aio vanous con\cntionnl signs, mado hy two 01 moio 
complete turns of tho handle of the comnmtatoi , which, hcing 
altogethoi aibitiaij , and matters of local convenience, need not bo 
noticed hcia 

It is found tliat modciately woll-pi actiscd hands can turn sunk 
with this mstiumont forty lcttcis pci minute, while tho most 
oxpei fc can soud as many ns si vty 

A side view of tho wheel- woik and clcctio- magnet, i, of tho 
indicating apparatus is given in fig 70 

Xho ai matin q , i, ib oltcinately attiaoted and dismissed by the 
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magnet, acted on hy tlio pulsations of tho cm rout, and imp aits 

this mption to tlio escapement at f, hj which tho hand a of tho 

mdicatoi is advanced from lcttci to let tei upon tho dial, so that 

the niotion of tho hand a. at tho station s' shall conespond exactly 

with that of the hand ot the commutator nfc tho station s* 

2 £ 




I ' 1 BENCH RAILWAY TELhGItAPII 


189 The tolcgiaph which is 1 epi csentetl 111 fig 71 is a poilablo 
tologiaph con stiu etc d foi tho 1'iencli xailw ays by It Bicguot 
This m stm m out, in size and niiangomont, is adapted to bo canned 
m tho guaid’s van upon tlio tiam, so that, in caso of accident, it 
may bo immediately put m connection w ltli tho lmo-wncs, and 
notice of tho onoumstanco may bo instantly transmitted to tlio tv o 
st itions between which tho accident has token place 

Poitahlo mstiuments foi a hko puiposo have been constructed 
m England and elsew hoio 

Tlio apparatus consists of a stout oaken oaso, containing m tho 
lowei part, 3 t n, a Daniel’s battci y o± 18 pans, a commutatoi, ai, 
and an indicating appaiatus, it A small gal\anometoi is placed 
at o, to show tho existences and force of tho cm lent, and a small 
olceti o-magno t , i< r 

Tlio dimensions of the instillment aio indicated on tho ligui e 
’Wlion not m use tho top, c c, attached by lunges to tlio oaso, can 
bo turned doivn o\ci tho commutatoi and mdicatoi, so as to close 
tho on tuo appaiatus 

A long lot! of metal iciimnalcd m a coppoi hook, is provided, 
by which tho end of tlio coil J oan bo put m connootion with tlio 
lino-n uc , tho end of tlio coil j. bomg i>ut m connection iMtli tho 
eaitli by means of a wno teimmating m a small non ncdgo, 
winch is dm on with a liammoi into tlio joint between iv o of Uio 
lails 

To explain tho mannoi ot applying this apparatus, lot tis 
supiioso an acoident to liapiion between tlio stations s and s', and 
consequently tlio tiam to bo stopped Tlio guard lakes out tlio 
portable tolograph, and lmsmg its oo\ ex o o, ho puts tho wno of 
T m connection with tho 1 me -wire, and that of c within a joint oi 
tho rails, m tho mannoi desonbed above IIo then makes one oi 
two complete turns of tho li audio it of his oommutatoi , observing 
whether tho gnlvanomcti ic needle a is deflected Tf it is, ho 
knows that lie has ti ansmittecl a cuiicnt to tlio 3 mo wnes This 
cun out divides itself at tho hook, and a pait goes to each of tlio 
stations s and s', at each of which it rings tho alaium Aitoi a 
shoit mtoival a cm lent is tiansnnttcd baolt fiom one oi ollici of 
tho stations, tlio amval of win oh is indicated by tlio doflcotion ol 
tlio gul\ anomoti ic neodl o, o Tho gu ar d thou in foi ms tlio stn lions , 
one oi both, of tlio accident, its placo, tho natal o of tho aid lio 
icquues, Ac 

In coinpai mg tins with tho state iclogiaph, it must not ho 
foi gotten that while this icqiuies only ono conducting wuo, tlio 
state tclogiaph lecpuios two In fact, tho Ei on oil stato tolcgiapli, 
like tho English double- nccdlo tolcgiapli, is m icnlity two inde- 
pendent tolcgiaphs, whose signals aio combined for tlio puiposo of 
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obtaining gioatei colei lty of communication bj moans of a gieatei 
vnuety of signals 


gi h'man nvrrw vi. iPLEojiArir 

190, Tho telegiapluo app u atus used foi tho scivzco of tho 
Pi us siail x aifyays, and foi most of tlioso o± tho Goimaii slates, is 
one foi ‘which a patent was obtained bj IT Siemens, of Ecilm 

191 This appaiatus consists of an indicating’ dial siuioiuided 
by tho alphabet, upon which a hand mo\os, snmlai in ionn ami 
Gvteraal appeal aneo to the indicating dial of tho Pionoli laihiay 
tologi apli alieady described (188), hut placed upon a lioii^ontal 
table instead of boing vc-itical, as in tho Ei on oh tolegi apli This 
dial is sunounded by a oiroulni koy-*boaid, as shown in fig 7Q, 
having ns many kojs like thoso of a piano -foi to a<j tlioio aio 
oliftiaotois upon the dial, tlio lottoi ongiaved upon oaoli koy being 
identical with that with wluoli it conesponds m position upon tho 

dial 

192 A lover, a b, is placed upon tho table, turning upon tlio 
conti o &, and limited in its play by two stops, x and Jt When it 
is turned against r, tho lme-uiie is put m connection with tho 
indicating appni atus, and when it is tinned against n, that wilo 
is put m connection with an alaium A oimont, thoicfoio, which 
is tiansmittcd along the line-wno oan ho made to 2 ^ass tluough tho 
indicating appaiatus oi tluough tho alaium at will, by giMiig to 
tho level a b tlio one position oi the otlioi 

The usual means aio also pio\idcd by whioh tho ouiionl nia 3 r be 
allowed to pass tho station without going thiougli eillici tha 
alarum ol tho indicating apparatus, oi by which it may bo slopped 
at the station and tinned into tho eaith In fine, all tho pio- 
visions common to tclegiaplis in genoral, which havo been 
oi.pl ainod in 112, et soq , aie provided 

When no omiont passes upon tho hno-wuo, and the msti unionls 

me not m opeiation, the lovoi a b at each station along tho lmo is 

placed against it, so that the line -' who is ovciywheio m conncotion 
with tho alarum 

If it be desued to tiansmit a dospatoh from any station, s, tho 
agent at that station puts the Ime-wne m oownaotion with tlio 
poles of Ins battery, so that a ourient may be transmitted to all 
the stations upon tho lino This cm lent ungs all tlio alaiums, 
inasmuch as the aims ab mo placed against xt at all tlio stations 
Tho agents at the stations being thus called, lemovo tho aims, (t b } 
of theix several instruments, and place them against tho slops, 
the agent at tho station s> doing the same 

Pi enously to this, when tho msti umonta woie m louoso tho 
26 
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inchoating hands, n t m all of thorn voio placed upon tlio tlrusiojt 

of the dial mmkcd + Tlio moment tho aims, a b* 01 an'v o 1 

thorn, aio placed against the stops r, tho ciuiont tiansnufcf rd upon 

tlio linG-'swio passing thiough tho acvoinl indicating msliuim nls, 

tho indicating hands m all the instillments w ill common oo Rtnnil- 

t an eon sly to move 1 ound tho se\ oi al dials They will movo fi 01 n h 1 1 01 

to lottoi with a staitmg and mtei 1 ujitcd, but I'egulai motion, hho 

that of tlio Seconds hands of a clock, hut much moio lapidlj Tlio 

aato at which thoy aic moved will doxiend on the foico of the 

cm lent, but, whatovci be tho into, it will ho common to all, nil 

making successive io\olutions of tho dial piccisoly m tlio hiiiihi 

time, and moving togetliei fiom lottoi to lottoi with tlio most 

absolute simultaneity, and smeo they all stalled fiom tho mi me 

point +, and move togethei fiom lottei to lottei, it follows llml, 

whethoi thou motion bo quick 01 slow, they will all at uu h 
moment point to the same lottei 

How, it is nnpoi taut lieio to obsoive, that this common 1 o tut ion 
of all tho hands upon all tho dials is pioduocd and maintained by 
tlio cun ent alone, without any m n,n ipul a tion whatovci on tlio pmt 
of any ngent at any station, and it would continue to ho main- 
tained 1 ndeiinitolj , provided that tho battery woio kept m notion 

AVe have supposed tho battery nt the station % fiom winch tlio 
despatch is about to bo ti ausinitled, to bo alono put into coin loot _ . _ 
with the lino- wire But, m oidoi to stiongthen the oiuiont, inch 
agent on tho lino, when ho receives tho signal, also nuts Ins 
batteiy m like conn ection with the hno-wiio, so that tlio ami out 

acqim os all tlio intensity which tho combined action ol all iho 
battei les on the lino is capable of pi educing 

Tlio appaiatus is so anangcd that, in all eases, tho cuh nno- 

metei, d > is m connootion with tho lmc-wue, so as to mdionto at 
tiii time a at each station tlio state of tho omiont 

Itnowiemams to show how a despatch can bo tiansmitted fi 

ail J, one atatlon to al l oi any of tho othei stations on the lino 
J.ne upparatits is 

nfc. X- U VA. VLU LTL. P ■ ■■ K ■ J ■ iJ-a.ia ■■ ■ . ■ ■ m ■ n n ■ -n 1 ^ ^ 
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urn 


so consti noted, that if tlio agent at 


tW^r 08 ^ ° n ° ° f ™uonndTn« “a;o dmf, 

ho suspended This suspension of tho ouuont will also, nt tin! 

B ^° P ai ° ™ otlon o£ 011 tho mdioatmg hands upon nlJ 
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ns bo foie, passing again simultaneously fiom lottci 
1 ^xifciL iliey nix rv o at the second lottci upon which tlio 
tting> agent has put his iiwgoi, -when they agniu stop, and 

is xnaunoi an agent at any station can stop the indicating 
zxti any 01 all tlio otliei stations successively, on tlieir 
xxt* Tlio letters of tlio avoids lie desnos to communicate 
U? Txyaeasonof inattention 01 ollieiwiso anylottoi ai lottci s 
■fctocT escape tlie attention of the agent at any of tlio stations 

*- tlie despatch is addiossod, such agent immediately signifies 

hy putting his imgei on one of tlio ko y s of lus own insti u~ 
y avIitoIi ho stops the hand upon the dial of the tiansnuttmg 
t lottci, ulueh tolls him to xopeat tlie last lettoi 01 woid 

0 n so may ho This signal is undoi stood at all the othoi 
j ss o Hint no confusion onsuos 

llctTing thus shown how a despatch is tinnsmifctod and 
ood hy those to whom it is addiessod, I shall now explain 
littuism by ivhioli fchoso ofloots aie pi o- due e d 
n-tlx l,lxo dial of each mstiumont an olootio-niagnei, such as 
^ *77) is placed, upon tlio coil of which the ouuont tians- 

fr oixi tho battonos passes This mngnot, then, as usual, 
its armalmo q o, which comes against tho stop i\ Now 
n.x atus is so ananged, that wh on 

y tlio on ouit ol the cm lout is 
xl n cl consequently tho ounontis 

Tins deprives tho oleotro- 
of it# magnetism *, and f/ 
io 1 ongci attracted, it is eh awn 
oni tlio slop by the spiang s, 
c e oils upon tlio stop t Heio tlio 
ion with tho lint -who is Tcpro- 
fl xx <3. tli o oiu i out i s i o established 
3 ci tx o -magnet having thus igco- 
^ xxi ng net i Bin, g is again attrnotod 
xx cL diawn into contact with V y 
4.1x0 coimoxion is again biokcn, 

■* di awu back to V by tho upung 
io on, 

1 tlio mtoivals of tiansmission and eusponsioii of tlio omxont 
sumo tin ough out tlie ontno lino, and since tho mtoiials of 
ssion cue those m wluoh tlio aimatmo moves towaids tho 
mngnot, aud tho mtoivals of su sponsion those in wluoli it 
fiom tho mngnot, it follows that tho oscillations ot tlio 

of nil tho olootio-mngncls at all tlio stations ai e libsolulolj 
xcT Biimiltancous 


Fier t- # 
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Trt on, eh. rustiumont the ni matin e is m connection with atoollic cl 
wheal* upon the avis of wlncli the hand m ?i (fig 76) is hoy ad, ho 
that oftcL vibiation of the aimatuic puts foiwaid ono tooth of tlio 
wlicol, and advances tlio hand n fiom ono lettoi to nnothei 

195 Upon compaiing this ni iang omen t with that of tho lhi noli 
telegi a.ph it will he peioeived tlmt hoio tho mamspimg and win ol- 
woik ■winch moves the mdioatoi aio altogether omitted, mid 11n> 
armatiti-G of the elect; o -m agnol, which in tlio hi each mstuimimt 
onlj^ t &ffulaie$ tho motion of tho mdieatoi, hoio hotli nun cs mid 
regulates it In fine, tho ainiatmo licic disohaiges at 01100 this 

functions of the mamspnng, and ot tho pendulum of a clooh 

It will also he ohsei ved that tho manipulation of tlio tiansmittnig; 
agent, l>y ulneh ho moves the mdioatoi s on tlio dials of the <1 infant 
stations, is dispensed with, tho ouiicnt itself, thiough tho mtci- 
%ention of tlio aimatmoof tho olootio-magnct, nnpaiUng to tho 
mdicatoi a constant motion of lotation lvrthout any nuunpulatioiL 

Vi hat ever 


That pait only of the inampulation hj which tho mdn aioi ih 
stopped fox a moment successively at tho lottcis of tho woid mtoiulecl 
to he ti ansnntted, is letamed, and that is oil e clod by tho aotuin o I 
the keys surrounding the dial 


196 Undoi tlio dial, a tadius oi arm is leered upon tho n vih oil 
which tlie indicating hand is fivod, so as to ho always limned lately 
under t hut hand and paiallel to it, i evolving simultaneously w itli it 
Tins radius is a little longei than tho indicating hand, and cvtondH 
under tlie fceju s ui i ounding the dial iiom tho undoi suifnoo ot 
each key a pin piojeots, the length of wlnoh is suoli that when Dio 
23 piessed down, the iadim passes fiooly muloi it, hut 
when tlio hey is pi eased down, tho pin comes m tlio wav of Dm 
radius, and stops it when, tho ludiontmg hand n nimos ul tho 
letter engiaved on the kef By tho aoUon of tlio same inn the 
armature o g (fig 17 ) af the eleotio-raagnot is oiiosted in its 1 olui n 

iromf t® <, so as to he pi evented from ni n-v mg at < Tlin ramnil , 

^ 7 f°!^vi “ l ’ 1 ont ° a from bom S ra-establislied on tho Iuio-miio, 

deswed b0 Und T t00 1 d how V putting down a key tho two 

needles at tlio lottnf m U ° ed l tll ° Bto PP“S° tho millflidillp, 
snehkovis nut d^n gl To°? i 0 Wof tho mdioatoi onwhioh 
tho cni-i cat alone- Hm’ alld 2llc1 ’ tlio simultaneous suspension ut 

letter U otU<a matulmoutB «« stopped at tho sum,, 


which ^Tas a ToCL°Z^ the 0 advTt 
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train of wheel- woik, aucl with tho lailici complicated commut at oi 
woilced by tho band ot tho ti nnsmittmg agent, many moving par ts 
mo 1 ejected, andtheie aio pi opoi tionately loss chances of deiange- 
ment and loss causes of wcai 01 fiactme Rut on tho otlici band 
tlio moving powoi winch impels tho mdicaloi, bomg tiansfeiied 
fiom tho mainspnng to tlio ounont, a pi opoi tioimloly gioaloi foico 
of ounont is ncccssaiy ' this foico is, ho-wovei, obtained without 
augmenting tho magnitude of tho hat tones at any one station by 
tlio expedient of bunging the pilos of both tlio toiminal stations, 
and, if ncoossaiy, of uny 01 all tlio ml 01 mediate stations, mto tho 
on ouit 

198 In tlio hat tones used with tho Ificnoh lailway tolegiaph, 
tho uso of acid, as 1ms be on stated, is found altogothoi unuocos- 
smy In tho Geiniftn tclegiapli, howevoi, puiewatoi docs not give 
a. sutlioiently stiong ounont, and it is acidulated with about ono and 
a hnlf poi oent of sulplnu 10 acid Tlio hattory at each station con sists 
usually of fiom 15 to 20 pans Tho usual speed impelled to tlio 
indie at oi by tlio ounont is about 30 i evolutions poi minute 

M Siemens m\ontcd moolmiusm by which tho indicating 
nppniatus was connected with ono by which tho lcttois of tlio 
clasp aloli as they ai lived woio punted by oidmaxy tjpo upon a 
hand of papoi Since, liouovoi, this has not boon bi ought mto 
pi action! uso, it will not bo necessaiy to explain it 

'VYbon tlio oleotuo tologiaph was fiist opened to tho goneial 
soi vice of tho public m 3?iussia, this appaiatus of Siomcns was 
gonoially used, but it has sinoo been supoiscded by that of Moiso, 
its spood of tiansrmssion honig found msuflioiont for tlio public 

SG1Y1CO 

UrLGrltN R vij way *ri n an vpir 

199 'When tho clcotno tolegiaph was Jiist bi ought into uso on 
tho Rolgiauiailways, tho luonoh and Goi man appaiatus dosonbod 
above woio tiled m succession In 1851 thoy woio, ltowovoi, 
botli supoiscded by a foim of tologiapli invented and constiuotcd 
by M Lippons, matliomatioal lnstmmont mahci of Biussols* 

200 M Lippons atliibutcu to tho then oh and Gciman lftilwav 
tolegi aplis ooi tain defects, winch lio ol aims to have removed Foi 
tho oitloiout poifoimanoo of those telogiaphs, it is evident that a 
coiLam i elation must always bo maintained between tho foico oi 
tlio spung s (fig 77), which pi oduoes tho lecoil of tlio ai matui o f/ o f 
and tho attiaotivofoico of the mag not, oi what is tho same, between 
tho spung and tho intensity of the ounont, with win oh tho at t mo- 
tion of tho magnet must vary Now tho mtonsity of tlio ounont 
is subject to venation, d op on ding on tho stnto of tho batlciy, tho 
nunibci of pans which mo hi ought into opoialion, tlio length of 
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tho line - who upon "winch, it 13 ti ansmitted, tliomoio 01 loss poifeot 
a into of tho insulatoi 3 , and m fine on. tlie wcatlioi 

If the current becomo so fceblo that tho alii notion of tho 
magnet is less than the force of tho spiing s, tho aimatmo g o will 
lenifim upon the stop) t, fiom which tho magnet is too feeble to 
lemoye it If, on tho othei hand, the spring havo not sufficient 
foico to overcome the fiiotion and inertia of tlie ai maim o g o } and 
tho small poition of magnetism which may bo lotamcd by tho 
electro -magnet aftoi tho ouircnthns been suspended, tho ai mature 
wiliicrnmn upon the stop) i' t tho spiring being imable to pnoduCo 
its recoil 

f>mco tlieicfoio the foices against which tho spuing ^ nets, and 
whioli it ought to OYceed, and those which act against it and 
which ought to exceed it, are \ ail able, it is cleai that tho mainte- 
nance of tho efficiency of tlie apipamtus inquires that tho spiling s 
Bhall fiom time to time be adjusted, so as to bo kept m that 

relation to its antagonistic fences, which me nccessaiy foi tho duo 
porformanco of the telegiaph 

It has been already shown that yoij suffioiont and voi y sitnpilo 
means of adjustment for this pmpjoso ha^vo been supplied m 
the P renoh telegiaphs Tlio hands which apipioai in tho uptpoi 
corners of the msti ament (fig 70) me intended foi this pmipioso, 
and being turned by the key, the springs connected with them ai o 
increased or diminished in then foiee, aeeoiduig as tho Ley nppjlied 

them is turned tho one way oi tho otlici &mulai adjustmoiiis 
are provided m the Genii an mstiumonts 
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CHAPTER IX 

-01 Defeats of tho 1« lonch and (-teaman i n b fci uinent i o moved by Lippons* 
msUumuit — 202 Doseuplion of it — 20d Its wheel coirunutatoi — * 
201 Tiftustnission ot despatches by it — 20ft I'loinonfc’fi alphabetic 
telogiaph — 206 jMoiho’h telcgiaph — 207 I?i omonl’s waiting tele 
guiph • — 208 Biuu’h cliomical telegiapli • — 201) Method of wilting — 
210 Eloobio olicmical pen — 211 Metallic desk 

201 M Inppon s and tl io 3 J elgi an i tuh\ ay and tolegi apli aut hoi i- 
lies by whom. ho has boon auppoited, liowovoi contend , that 
although tho pommnent stall of tlio stale and publio tologiapli s 
i distantly oooupicd and pi aotiscd in tho manipulation of moll 
ap paiatns may bo lolictl upon foi tho duo managomont of buoIl 
adjustments, tho agents of \anous giados omployed on tho iail- 
ways, whoso duties do not poimanontly connect thorn with llio 
iLlcgiaiili, and wlio aio only railed to it fLoni tinio to timo, cannot 
bo doponded on to poiionn adjUBtiuents i a (p. tiling not only (ou- 
st an l pmotice, but hoiuo addioss and sonio spooial knowledge of 
tho punciplo and mechanism of tlio nppaiatns 

Luuivjh’b j^fasi um oi ^rt vi n 
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The appaifttus of II Lippcns, wlndi is now used fox the sciMoe 
of the Belgian xatlunjs, is exempt fiom these defects 

Like id Siemens, if Lippons 1 ejects the mainspimg and its 
appendages adopted in the Punch telegiaplis, and ohiugcs the 
cm rent itself "with then functions Ho ictains, liovovoi, the 
c umiimtntoi, and impaits the pulsations to the cm 1 cut hv the 
hand of the agent applied to a lcici 01 much, which xs mo\cd 
exactlj like the aim of tho tommutatoi of the Pieiich 
insti iimonts 

lie lejects the spung s (hg 77), which pioducos tlio loooil of 
the irnuttiUL, and substitutes foi it n second luagnot plated on 
the othei side ot tho nimatm e, substituting at tlie same tnuo a 
pumimentlj magnetic bai of steel foi tho ai mature of soft non 
n td in the other instruments 


o 


o 


a- 


202 To explain tho pimeiplo of Lippens 1 appaiatus, lot a b and 
a r b r (hg 78) be tuo ole cfcio- magnets made piooisolv alilco, tho 

Fig 78 coil of C0\ 01 od W 11 o 

$ upon them being one 

t- | i continuous wno oaiiied 

^ ° j ° ^ m fiom one to tho othoij 

llllll- i L ^ , niannci that then jjo- 

L 1 If lai it j shall always lm vo 

IliKiil SSI MIS jllll; v luohevoi dn eotion 1 ho 

j_o o, oimcnt may bo tions- 

^ nutted on tho who 

/ 'Ihus, if a be a noiQi 

mle, V opposed to it will bo a south pole, and in that case 


o 


o 


7 


pole, b r opposed to it will bo a south pole, 
u T will be a noitli and b a south pole If the euriont upon tlio 
coil bo icAcrsed, all these foiu polos will at once change thou 
names — a becoming a south and b* a noitli polo, and a' a south 

and h a uoith pole 

^ let g fj’ be a steel bar wlnoh is permanentl} magnetised, q- 

being its north and g* it3 south pole, and let it bo suppoilod 

nndwaj between tho cleotio -magnets, having fieo play to wauls 

the one oi the othei until it enctmntois tho stops 1 1 ox V t* l>v 
wJnoh it is an ested ^ 

Now let a cirri ent be tiansmitted upon the who, by wlnoh a 
WUI bocomo a noitli polo, and conseauon% b and V will bo south 
poles, and a f a north pole Since g is a noi th and (f a south polo, 
they will bo at ti acted b> 1>' and and lepelled hv a and b, and 
u nseq^uen y the armatiue y tf wall ho moyed towaids b* ct* until 

^P 04 >> f * If the curl ent ho then icioiaod, a nnd *' 
uiU become south, and 6 and 1/ n 01 Hi polca, and tho nimntuio 
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’Will 1)0 nttL noted hy a and 6, and lopclltd. by b and and 'Will 
accordingly move Ion aids the lnltei until it is stopped bj tt 
If tho dirootion of tlio cmiont bo loioistd lapidlj , suppose, foi 
oxamplo, ton times jjoi second, tlio aimatiu o y tf* w ill bo made to 
oscillate ton limes pci second botweon tlio stops t t and V i 

It is evident tliat tho expedient adopted by feiomens, by which 
tho tiansimssion of tlio c u n out is micslcd by tlio contact of tho 
aimatuio with one stop and 10- established bj its eontaot with tlio 
other , might bo easily modified so os to icvoiso tho clu cotton of 
tho ounent hy oaoh eontaot with t t and t V , and m that oaso 
tho tclegiapli of Bicmons would without o tho 1 change bo ion- 
doicd exempt fiom tho defeat s imputed to it, as well ns tlio Fionoli 
msUinnonls, hy Iippens But M Ivippens, oithei xiiOAontcd fiom 
adojitiiig this obMoua oxpiedient by tho patent of &i onions, 01 
giving a inofeionco to tho hand column l atoi foi otlici loasons, 
has oontiived ail mgomous eoimnntatoi woihetlby hand, b^ which 
ho io\ciscs tho ouii out with tho gieitost laeilitj , laxndity, and 

pieoision 

203 This is a wheel connnutatoi foi mod on the pimoiplc c\- 
X>lainotlin 129, but tlieio aio tn o wheels suoh as aio tlicio dosciibcd 
X>laccd ono ux>ou tho othoi uxioii a ooimnou axle, w ith a diso oi 
a x 1 ci oli a hetweon tliom, so that ono is insulated liom tho 



othoi Tho od gos of both aio divided mto a senes of oonductmg 

and non- con ducting nios, but tlio x^osihon of thoso relatively to 
oaoli othoi is alternate, tho conducting nios of oaoh diso corre- 
sponding m position with tlio non-eonduolmg ai 09 of tho othoi 
"Wo may mingino tho shaded nios of ilg 79 to iox>io sent tho 
eonduotmg nios of tho uppoi , and tlio wluto nios tho conducting 
nios of tho lowoi diso, tho one, howovoi bmng sop mated fiom nil 
eontaot with tho othoi hy tho iutcix>osod disc of gutla x^ciolia 

n 2 
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"When the wheel is made to io\ol\e, tlio s-piing t* comes alien - 
nately into contact with the conducting' axes of tlio one and of the 
othei disc Anotliei si mil ai spmig is applied to anothoi pait ot 
tho edge of tlio wheel, so as to bo in c out net with tlio conducting 
aics of tho uppei disc, while the fcpimg i r is m contact with those 
of the low ei, and ucc tti t>d 

Ono of the two discs is m connection w lIIi tlio coppoi , and the 
olhei with the /me end of tlie hattciy, so that ono may ho oon- 
sidcied as its positive and the oilici as its negative pole Ono of 
tho spungs is m connection with ono end, and tho oilici with tho 
othei end of tho conducting who, wlnoli foi ms tho coils, and 
which passes along tho telogiaplnc lino oausing tho wheel 

to ie\oh e, thexefoie, tho conducting who will be alternately 
connected with conti aiy poles of tho battoiy, mid tlio omiLiit 
upon it will be ie\eised 

If tho edge of the wheel be divided into ton equal pails l>y tho 

conducting aics, this leveision will take placo ten tunes m t a oh 

lovolution, and if a involution ho impacted to tho wheel m cacli 

second, tho ciuicnt will he leveiscd ten tinnospci second 

In the appaiatus of Lippons tho oscilln-tions thus imp ailed Ip 

the ainmtuiG, g ff r , hg 78, aie made to act by tho intci volition ol 

toothed wheels upon tho indicating baud winch moves upon the 

dial aiound which the letteis aio oiigiavecl, as m tlio R ion oh Ule« 

giaph, and tins hand is moved fiom lettox to lcttoi in tho name 

mnnn.cn as m the Jficncli iailw r ay telcgiapli and that of tSicim ns 

Upon tho axle of tho commutating \\ lieol aboYO dcsciibed a 

wmch is fixed by which tho agent who tiansmits the despatch 
turns it 

A plan of this mstiumonfc is diawn in. hg 80 Tho handle ol 
the comnmtatoi bb' is kojod upon tho avis of tho wheel alioudy 
desonbed, which is uudoi tho table of tlio mstiuinont This 
wheel, and tho spungs which picss upion it, aio mdioatod m 
tho figuie The handles aQ aio thoso lij wluoh tho cm lent is 
conducted fiom tho up oi down lino tluough tho indicating 
appaiatus, oi thiough tho alaium, as ulioady ovplaincd in tho 
case of tho Gei man telegraph Sevoi al o tlici baltoi iobiuo pi ox ided 
foi establishing connections with the lino wigs, tho bftltoiy poll s, 
the aim urns, and tlio caith, and diffei xix nothing essential fiom 

similai adjustments m othei tolegiaphio mstiumouts 

20i 'When tho ngont at any station, s, dosnos to Uammul n 
despatoh to anj othei station oi stations, b’, ho flisf, as in olhoi 

fbi C ^ apl ‘ S ’ C, ' i S tllD nttc,Ul011 of tho o front'! at s' hy moans of 
the olmiun Zho ciuient being then ducotod thiongh tlio inBlin- 

inents socially by mjans of tho a^ustnionts pio-udod foi that 

purpcrae, tin. ti uisnntting agent at s turns the hnndlo 11 ll' of Ills 
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coimmitatoi , lay uhioli ho pioduocs tho pulsations of the eiment, 
and puts tho indicating hands upon tho dials at s', as uoll as 
upon lus ovi n m motion Theso hands as usual, uhon piopoily 

life so 



adjusted alwaj b point to tho huiug lottois Tho tinnsmittmg 
ngont stops tho hmullo ini' when ho hogs tho hand i upon his 

dial point fJucooBsi\ ol\ to tho lotlciH which spell tho -\\oid ho 
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tie sires to tiansmifc, ancl b j continuing to opoiato thus, ho transmits 
the ontue despatch 

Such is the Rolgma railway telegiaph, and although it must ho 
admitted that it supplies a coil am nnpi o vement on tlio h’i onch 
telegiaph, it on gilt also to bo stated that tho difficulty and mcon- 
\ omoneo winch jM Lippcns claims to have lcinov ed, has not hcon 
found to offer any piaotical ohsti notion to tho satisfactory per- 
formance of tho Jfiencli lusti union ts 

It apjicai s that M Happens has lately made consider able im» 
piovcmonts m tho piactienl dot ails of Ins telegraph, by wluoh its 
opei ition is icndeied much moio convenient IIo has also sub- 
stituted tho inagnoto-clectiic foi the "voltaic ouiient, and thus 
dispensed with tho voltaic battciy This last improvement lias 
not yet (Tidy, 1851) hecn applied on the tclegiaphio lines, hut 
will ho m operation, piobahly, bofoio these pages come into tho 
hands of tho 1 oador 

inoirivr’s Ax,nrAin v irn oitAnr 

205 Tho e vicinal appeal unco of this mst lament, lepxosontod 
in flg 81 (p 33), is that of a small piano-foile, having, liowevoi, 
no blaok keys On eaoli of tlio keys a lotloi ol tlio alphabet is 
ongiaved, tlio Hist kqy being maxkcd vvitli a moss, and tho last 
with an airow On the hist toil keys aio also ongiaved tho 
mimoials Tins pait of the apparatus is tho eommutaloi, by 
wluoh tlio ngent at the station vvhoio it is placed, is onablod to 
ti ansmit signals io any distant station 

Upon it is placed llio uidieating aj>paifttus, u hi oh is acted upon 
by tho coinmutatoi of tho appmatus at a distant station, and by 
wluoh a despatoli is lcccivcd This indie atoi is similai m foim 
and in tho maimei of giving its signals to that of Lho Tfionoh 
railway Iclogiaph already desoubed Tho dial of tlio indicator is 
mailted with tho lottcis of tho alphabet, and tlio oioss and^anovv 
e oi responding with the ohaiaotois ongiaved upon tho keys of the 

commutators 

At tho back of tho case containing tho indicating appaiatus 
tlio olmnm is attached, and commutators aio placed upon tho 
case by which this nluium ean bo put in oonneotion at pleusiuo 
with tholmo-wnc As usual it is alwaj s kept m connection with 
it when tho lnstiinncnt is not in use, so that notice may ho givon 
of tho npiuoaolung amval of a despatch On the niigiiig ol tho 
alaium tho agont at tho station tmiiH off tho commutator fioi^i 
tho alaium and tin own it into comicctioii with tlio indicating 
apparatus 

To explain tho tiammssiou of a despatoli, let ns suppose an 

apparatus, such as that lepiosontcd m tho Jiguio, to bo oiooled 
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at two stations, b and s', connected as usual by a conducting 
wno , tho msliuuiont, being unemployed, tho lmc-wnc at both is 
m connection with tho alaium How let us suppose that s debit es 
to tiansimt a despatch to s' In that caso s having fiisl turned 
on tho oun out, puts down any hoy what even of lus coimnutatoi, 
tho effect of which is that a cui lent is U msimttcd upon tho 
lino wno to s', which linga tho nlnuim, then s' 1 oldies by 
ti ansmitting a ictuin eiuient in the samo way to a, by which 
s’s alaium is lung All being then piopaicd foi tho tiaus- 
mission ot tho despatch, s puts down with Ins fingois suoecs- 
sivoly tlio hoys o± Ins comnnitatoi upon which tlio successive 
letteis spelling tho woids of tho dosiiatcli aie cugiaved, and 
simultaneously with this tho mdio atoi upon the dial of / points 
to tho same letteis, which nie tab on down by s' At tho end of 
oaoli woid, s puts down tho lcoy maihctl with tlio eioss 

"When it is intended to tioubniit inuncials, s puts down tho 
anow jucfc hofoio ho begins them, and tlio cioss when ho ends thorn 
Thus it it bo do si led to tiansnut tho numhoi 18 oX, s fiibt ymt s 
down the aisow, and then tho lcoys maiked v, ic, l , and u succes- 
sively, aftoi winch lio again xmts down tho moss to indicate that 
tho nuinboi is finished It lomnms now fo ovplani how those 
cfTects aio pioduced 

"Within tho case, and at some distanoo below the key-boaid, a 
stool xod is ovtonded, yiai allot to tho lmo of keys, tho length of 
which concsponds with that of tho iow of keys Fiom this iod, 
and at nglit angles to it, piooecds a senes of slioit stool aims, ono 
linden each lcoy In the hot tom of each Ivoy , and at ugh! angles 
to if, is msoited a shoifc piojcoting ymi, which ooncsponds pio- 
cisely in position with the slioit tccl aim just mentioned Tho 
length of tlio aim, and that of tho pm, taken togothoi, is a little 
It ss than tho di itauoo botwcon tho bottom of tlio key and tlio 
stool iod when tho key is not put down by tho ftngoi, tho ncccs- 
saiy consctjucnco of which is that in that position of tho key the 
iod may 1 evolve, oanymg tho aim lound with it unobstiucicd 
Hut when tho key is put down by tho Jdngci, tho bottom of it is 
bio u gilt to a distance fioin tho iod which is loss than tho bum of 
the length’s of tho i>io]cotmg aim and tho pm, and consequently 
il tho iod l evolves, cany mg with it tho pi ejecting aim while tho 
Ivoy is thus hold down, tho pm coining in tho way of tho aim 
ai tests it, and stops tho fuithoi i evolution of tho sltol iod 

It is evident that if tlio pio] acting aims woio all nisei ted in tlio 
steel iod at tho mimo side, oi to spoak with still moio piceision, if 
then points of liisoilLon lay m a lmo along tlio hi do of the iod 
pauillol to its avis, tho pins of all tho keys would iniosl tho 
i evolution of tlio iod in exactly tho samo position, and, as it 

30 



THE ELECTRIC TELEGRAPH 


will presently ttppeai, that Iho position m w luoli tho lod is slopped 
dotei mines tho signal transmitted, it would follow ns a oonscqiu m i 
tli at in. such ease all tlio kej s would turns mil tho same signal, 
and the mdicatoi at tho station to w luoli tho dispatch is to he 
transmitted would always letmn to tlio samo lotloi upon tho diul 

To pievent tins, and to vaiy tho signal m tho necossaiy manner , 
the piojeotmg aims aio inserted m tho steel lod aecoidmg to a 
spnal 01 heliacal lino, so noun ding it like tho tin cud ot a hoiow, 
so that if, foi example, tho lodho placed so that tho /iiBljmiji einu, 
aim coi i espondmg to tho key marked with tlie cioss, points tin coll \ 
upwnids, tlio fomteenth wluoh eouesponds to tho ho'v nr, will 
point dneotly dowmwaids, and tho mteunediuto aims will XJOint at 
angles more and moio liielmed fioni tho upwaid dm olion, tneli 
hemg deflected fiom the iqiwaid dnootion moio Ilian tho piocodmg 
one by the fomteenth part ot the half oiimimfoicneo 

In like marniei, m piocecdmg fiom tlio aim coiiospoiulmg with 
the kej ar, which points downwards, caoli suceessiro aim will ho 
moio and moio deflected fiom tho downwaid dnection, each hoing 
moio deflected fiom it limn tlio pic ceding one by tho fom let nth 
\mi t of half the oiioumfeienco 

Thus tho tw cnty-oig lit piojeotmg nuns dmdo tho oiLounifcioneo 
of tho lod into twonty- eight equal pni Is, and consequently in a 
i e\ olution of the lod, tho aiiiw conic successively to Iho position 
in which they point ujiwaids and m wluoli they would eneoiintei 
the pm piojeotmg fiom tho bottom oi tlio koj if that pm wcio 
thrown in then w 03 bj tliokoj bomg jnossed down b^ tho linger 

It will bo oMdent, tlioiofoio, that if fiom any cause tho sU 1 1 
lad be made to lev olxe, its motion may bo stopped at tw 1 nlj -t lght 
diflei out points of its complcto 1 evolution bv moans oi llio depits- 
sion of tho twenty-eight kevs Wo shall now show liow a motion 
of 1 evolution is impaitod to this lod 

To its right-hand* cvhtimly is fixed a 1 at diet- wheel, which 
is m connection with a tiani ot olockwoik, moved 111 tho uhiiuI 
mannei hj a mamspi mg Tins olookwoik is oontainrd wilhm 
the case of tho appaiatns If it ho wound up, mid ll nothing 
ob&tmots its action, a motion of eonliinious lotation will ho 1111- 
X>aited to tho latcliot- wheel, and hy it to tho stool loti, mid this 
motion will ho 11101c 01 loss 1 api d accoidmg lo tlio foico of the 
nuunspimg, and tho adjustment of a flj which ib oonneotod with 
it They aio bo adjusted as to cause tho lod to involve two 01 
thieo times m a second Ihit m the teotli of iho latoliel- wheel, a 
catch is nisei ted, which countoi acts tho mauisxu mg and pi events 
the motion, winch can only take place when this out oh is with- 
diawn A bni is suspended p mallei to tho kevfl, and nndoi them, 
hj a eontiivanco called m mffhames a x*nitillil motion, b> mums 
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of which any of the Koj s wlu.11 picssod hy tho Jingei will low ci it 
This hai icsts upon the aim of tho catch engaged in the tooth 
of tho i at diet -wheel, so that whonovei air\ koj is put down hi 
tho Jmgei, tho hai is dcpiosscd, tho catch disengaged, tho wheel 
lib 01 at e d , and a motion oi i evolution linpai ted 

On tho loft hand ovtiomity of tlio stcol lod is fived a commu- 
tating wheel, similai m pi moiplo to that ahead} dosei ibed m tlio 
i ailw ay tclogi apli 1 Ins w heel, bomg Jived upon tlio i od , turns w ltli 
it, moving whon it mo\ es, and stopping when it stops Since tho 
position in which tho xod stojis is dctoi mined by tliokoj put down, 
tho position in which tlio wlieol thus fi\ed on the lod stops, is 
similai ly dotei mined Tins wheel dcLonmnos the imlsation of tho 
oim out, and those pulsations doloimmo tho position of tho 
mdiofttoi at tho station to whioli tho despatch is tinmnutteil, m a 
inannoi which is substantially tho samo os that aliendj dcsoiibod 
in tho case of the tailway telogiaplu 

■uonsi N ±i Til on vrir 

P0(3 Tins appai nfcus, wlnoh is applied on aucvlonsi\o soalo m 
Vmoiion, and with some slight modilications m tho Gtoininmo Slates, 
is consiiuotcd upon tho ^nmoiido ahead} tvplanied m 


lit S' 



A gcnoial mow ol tho mstiuinont in its most usual fonn l a 
given m Jig 82 

JTiB thooleotio-magnot , it is an aim atm o woi king on tho ocntic 
a , i an adjusting bciow lo limit tho plaj of tho ainmluio, and 
pi event its contact with tho olcotio-mngnot at p , d anothei 
adjusting sciow to limit it splay in thoothei dn cotton, t a metal he 
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stylo which, mailt* by pi ess uic a band 01 ubbon of papoi diaivn 
from tho loll n, and earned between thoiolleis o and o' l 1 tlio 
11b bon of pap cl disohaiged fxom the lollois o o', aitci bomg 
ampi essed by t with tlio tolegi aplno olunaotoiH, t, b t Ac , olook- 
woik fiom which tlio lolloi'J o o' icocno then motion, by i\lucli 
3 notion tlio nbbon of papoi is di aw n fiom tho lolloi K , f the , 
spring wlnoli diaws tho aim ie of tlio olootio-mngnot fiom tlio 
armatino, s s the upught pieces suppoitmg tlio eloelcttoik, 31 n 
tho ba^o 8 Uppoi ting tlio jnsli ument , !>, tlio koy oommutatoi, by 
which the cm lent tin. remitted, along tho lino "W no ib altei nately 
ti ansm ittc d and sitsponded , m t «, n' t "nnos by which tho coil 
of tho olccti o-magno t and tho pole 5 * of tho station batleij mo put 
m connection with tho lmo-wnos 

f JL'he gonoial principle of this and all wnnilai appaiatus Ima 
boon ahoady so fully o^pamod m l«>d, et setj , that little nioio* 
need bo said lioio to londci it intelligible [f it bo do sued to 
ti ansmit a ele spat oli lo a distant station, tho battciy at tho tiaus- 
mitt mg station is put in communication with tlio lmo-wno, and 
by tho action of tho key n tlio omicut is altoinately tiansnuttcd 
and suspended dm mg longoi and slioitei nitei vals, ivlneli mo 
do t ci nunc d by tho conventional telegi aplno leltcis Tlio action 
of the stjlo t against tlio nbbon oi p ap ci ivhieli passos ovoi it at 
the station leocrvuig tlio despatch, corresponds exactly with tho 
notion of tho koy n at tlio station fiom wluoli tho despatch is 
transmitted, and combinations of longoi and shoiloi marks 01 lines 
and dots aio pi a due ed upon the nbbon of papci by its pi o same, as 
is shown in tho flgiuo 

Tlio paiticulai combinations of lines and dots used to oxpiess 
tlio lottcis aio obviously aibiliaiy As a mattci of oouvouionoo 
and means of expedition, tlio letters of most ficcjuont oecunenco 
aro oxpiosscd by the most simple signs, and connocpuntly tho 
solootionof signs foi tlio did oi cut lottoi s n ill vaij ivith tho language 
in which tlio dispatch is expressed 

Tho iollowmg aio tlio tolegi aplno chaiaotciH adopted by Mi 
Moifco foi tho English language — • 
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This tolegiaphio appai a tits being that vliioh lias "boon bj ftu 
tho most extensively hi ought into use, he mg not only adopted 
almost exclusively m the United States and contiguous c ount 1 le s , 
hut also m all tho Gciman States, it may he useful hoio to piosoiit 
tho 111 s li muon, t and its appendages m tho foim in which it lia sheen 
most lecently constiuotod m tho United States, and which has 
been iceommendod bj the Anicucan tologiapluo confe delation, as 
being that which it would ho most advantageous to adopt gone- 
i ally, so that all tho paits bomgmanufaotuied of tlio aamo pattern 
and sizo no difficulty mould bo found m ic placing any of them. m 
oaso of fiaotmo 

A poispeotivo viow of tho mstiumont, omitting thopapoi xolloi 
and nbbon, is given in Jig 83 (p 44) 

/ Tho wooden, haso upon v Inch the instillment is scion od* 
n The biass baso plato attached to the wooden base % 

A Tho sido fLiunos suppoiting tho moelianisni 

7t Sciows whicli sc oui e the tiansvoiso bais connecting tho 
side fiatnes 

u Tlio lcoy foi winding up tho ilium containing tho inam- 
Hpimg, oi suppoitmg tlio wciglit, accoidmg as tho mechanism 
is i nip died by one oi the othei povci 

3, 4 Olach-woik 

it A look oi gauge to lcgulate tho piessuio of tho lollois on tlio 
papoi 

o Tho pdlfn suppoitmg the oloctio-nmgnot 

2 > Tho adjusting soiow ji as smg into tlio pillax, c, piojeotiug 
tlnough tho aimatuic, to onablo tho tolegiuphisfc to adjust tlio 
sound of tho back stioko of tlio aimatuio at pleasuio 
a Tho sibling bar, and 

dy the aei ow to adjust tho action of tho pen level 
X) Tho appai a tus foi adjusting the pnpci lollois 
f Tho adjusting &oiow of tho pen lo\ci 

Tho foi m of tho xolay magnet lecommondcd, is given m Jig 
84 (p io), in its pi op oi si/o 
v n, aio tho helices oi coils 

0 Tho suppoitoi of tho magnet liglitlj soiewed to 
w, tho comipeting bai of tho magnots 
T. It use wood oi i\ oi y ends of mugnots 

n Ai lim tui o*hoi owed to 
i , an upnglit lovi i , 

l, its axis, fliui ounded by a spnal opimg, to poifoct tho con- 
nection in. eaao of a fault at tho ondu of tho axle 
it 'Lho spimg to pioduco tho iceoil of l) and 3 , 

X Its adjusting s< low 

3r An adjusting scicw to hunt tho i)lny of i towai ds tho magnet, 
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n, it*) point of platinum 

6 An adjusting 1 sciew to limit tlio pluj ol j fioiu the 
magnet 

i Its insulating point, m iv oiy 

o is Sciows to 
conn cot with tho 
wncs ot tlio station 

battci y 

i» a Sciows to 
connect iv itti tlio line 

VV 110 S 

\ Tlie poll 1 1 wl i o 1 o 
tlio coil vvno pa&sos 
tin Ollgll 

u t llio base of tlio 
magnet 

llio foim loeom- 
montlcd foi tho hey 
commntatoi is io- 
pie sen ted m its 
pi opci mngmludo m 
hg 8 o(p 10 ) Who u 
tho hoy is held down 
tho on ouit is poi- 
foot It is not liable 
to weai and to pio- 
duco a doubtful 
connection TJio 

iv hoi o an angemont 
is designed to avoid 
tho oviIh hoictofoio 
existing j and pcifeot 

question ablo 

Tho anvil ot 


woll 

and. 

haid 



ov oi y 

pait 

tlio key is 
nindo, him, 
eapablo of 
wt ai , l cgfti dices ol 
tho adjustment ot 
tho hey level Tho 
] mm in ci of tho hoy lovoi is also him, and mado of good pi alma 
who, and soouioly mado fast m tlio hoy Ioyoi Tlio adj ustmg soi ow s 
ol Lho a\lo aio ananged aocoidmg to tlio best mode, to scoiuo tho 
most pci foot action llio olovation of tho hoy lev oi cun be adjusted 
to suit tlio opaaioi, by ©bruiting the hej ft. turn, oi olhoiwiso* 
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207 This uppm at ns is aepics-ontod m iig 8b (p 40), and tilt 

pimoiple on which. it nets lias been full} oxplamod in (li>3) 

Tlio pap cn upon winch ilio tologi ai>lno olunaotcis mo vvntteu is 
lolled upon, the suifneo of a di lira c Tho pencil b is pios&cd by a 
apimg-upon the papoi Tho chum is mado to i o\ oh o hj olooL 
woik in tlio usual mannoi contained m llio on so h If the papoi 
bo moved without moving* tlio i>onoil, tho hxttoi will iineo a 
all night Imo , but if tho pcuoil bo moi cit to and fio by tho action 
of tho olecti o-rtiagnol and loo oil spimg, a /l^/ng lino uill bo 
foimotl bj tho vibmtionfl nnpmled to the pcnotl by tho inn g net, 
oi 3vlmt is tho sniiio, by tho pulsations of tho emiont 

To cqunliHo tho woai ot tho p on oil, a slow motion of iota lion is 
imp fnlod to it by whools adopted foi that pm pose 

The commutator, by which tho pulsations which dotoimmo tho 
signals am pioduccd, is a wheel, at tho cnoumfoionoo of which 
mo JIyo motallio divisions with mtoi mediate spaces "vacant, tso 
that in each i evolution tlio ouriQiit is tiansnnttcd Jlv o times, and 
suspended £lyq times If it bo dosnod to pioduco a single pulsa- 
tion, tlio wheel is moved tlnougli tho fifth iimt of a i evolution , 
if it bo de-anod to pioduco tlneo pulsations it is moved tin ough 
tin ce- fifths of a i evolution, and so on l*'oi caoli pulsation, one 
/ig/ng is mado b> the ponoil at tlio station to whioh tho despatch 
is tinnsinitted 

Tho signs adopted m tins lolegiapli to ovi>ioss tho loiloif?, aio 
v ai lona numbci s and combinations of /ig/ag foims 

ibian’B 3 T1 C1110-0TE3 viicai Tm aiiAPir 

208 Tho mannoi an which tho decomposing powoi of tho 

cun out i& capable of pioduomg wntton oliaiaolcis at a distance 

fiom tho hand of tho vviitoi has boon ahead} explained (170) 
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Of tlio foirns of tcltgiapli in tv Inch tins pt rumple in biouglil mto 
play, tho only ono whioh has been pincticallj applied an an 
extensive scale is that pi ejected by 3 Ii Alevandoi Bam 

200 To londoi tins instillment iimloi stood, lot ns suppose a 
slioot of wilting papei to ho wotted with a solution of piussiato ot 
potash, to which a little nitiic and I15 diooliloiio acid have been 
added Lot a motullio chslv. ho piovidod eon espon ding m niagiii' 
tudo with the sheet of papei, and lot this desk ho put 111 com- 
munication with a gal vain 0 battoij so as to foim its negative polo 
Lot a piece of st< cl 01 coppoi who foi nnng a pon bo put 111 con- 
neotion with tho bamo halt 01 3 so as to foim its posit w o pole Lot 
tho sheet of moistened pnpei ho now laid 11x1011 tho niotallia desk, 
and lot the steel 01 coppoi x>omt which foims tlio positno x>olo of 
tho bntleiy bo bi ought into conlaot with it Tlio gal\ amo cnomt 
homg thus completed, the ovuieut will bo established, the solution 
with which the jmpei is wottccl w ill ho decomposed at tlie xiomt 
of oontaot, and a blue 01 biown spot will appeal If tho xion be 
now moi od ux»on tho xmxiei , tho continuous suceossion of sxiots w ill 
foim a bluo 01 blown Into, and tho pen hoing mo>cd 111 nnj 
mannei upon tho paxiei, oluuaotcis may bo thus wiitten ux>on it as 
it woio 111 bluo 01 biown ink 

An evtiomcly ft able auiionfc is suflimont to pioduco this offo ot , 
but it will bo necessmy, when tho bt length of tho ouiient ia voiy 
muoli leduccd, to move tlio pon rnoio slowly, so as to grvo tho 
time nccesaiuy foi tho weakened oinient to inodnoo tho decom- 
Xiosition I11 blioit, a 1 elation ovists between tho gi eat os t spood 
of tlio pen wluoh is capable of leaving a rruuh, and tho jtaongth 
of the 01111 on t , tlio sti ongoi tlio ouiicnt tho moio iax>idly may 
tlio x )on be moved* In this mannoi, any kind oi wilting 
may bo msoiibed ux>on tho xiaiJDi , and tlieic is no othoi limit to 
tlio colot it j witli whioh tho ohftinotois maj bo wiitten, Have 
tho dovteiily of tho agent who moi cs tho lion, afltl tho suflioienoy 
of tlio euu out to pioduco tho docompiositton of tho solution m 
tlio tune winch tho pon takes to mo\o o\oi a given sxiaoo of tho 

linpoi * 

210 Tho elooti o-olioimoal pen, tho piopnud jiapoi, and tho 
motallio dosk being imdoi stood, wo shall now pioeood to ovplain 
tho mannoi m wluoh a communication is wiitten at tho station 
wheie it am\cs 

211 Tho metallic desk is a mioulai disk, about twenty in olios 
in diamotei It is fixed on a oontial avia, with wlnoli it is 
capable of 1 evolving in its own piano An uni foim. movement ol 
iota lion is nupai tod to it by moans of a binall 10II01, gently 
piossed against its undoi suifacc, and 1 mi mg suftloiont adhesion, 
with it to c 111 so the movement of the disk In the involution of 
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tho 10II01 This lollei is itself kept in umioim io\ol uticm h\ 
means of a tiam of whcel-woik, denying its motion oithoi fiom a 
weight 01 mam spimg, and legulatcd by a gtminoi oi tly Tito 
mte at which the disk i evolves may bo vancil at tho disoiolion ol 
tho superintendent, by shifting tho position ol ilio lollet tow at ds 
the centio , tho neaiei to tlio eontio tho 10II01 is placed, tho 
moic lapid will bo the motion ot lotation Tho moistoncd papei 

being placed on this disk, wo ha's o a cuoultu shoot kept in mnlui in 
1 evolution 


The ele oh o- chemical pen, alieady desoixhod, is ]dacecl on tins 
papei at a ceitam distanco fiom its eontio f rhis is suji 
poited by a jien-lioldoi , wluoh is ntlaohcd to a J1110 huow 1 \- 

tendmg liom tlic centic to iho onoumfcicnco ol tho desk m 1 h< 
dnection of one of its ladn 


Oil this &ciow is fi\ed a small lolloi, whieli guesses oil tint 
surface of the desk, and has sufHoiont adhesion with it to 1 et n \ n 
fiom it a motion of io\olution This lolltt causes Ilia sen 0 w 
moTrC with a slow motion in a dn cation fiom tho eontio to the 
on euinfei once, canying vitli it tlio olootio-chonncal pen IV c 

hn\e thus two motions, tho ouculai motion canj mg tlio 11101 stencil 
papei which passes undci the pon, and tho slow icctilmcm mot k 01 
ot tho lien itself dneclod fiom ilie eontio to the onoumfoiomt 
lij me combination of tlicso two motions, it is o\idont that iho 
pen will ti ace upon tho papei a spnal ouivo, aonuncncing ut a 
ceitain distanco horn the eontio, and guidnalK oxtondmg 
owauls the cn cum fei cnee Tho mtoiyals botwcon tho succcsslvo 

cods of this spnal lino will bo doteinnuod by tlioiolalivc yi local to t 

? K «™ U +T^ ar t * lc °lccti o-ehonuoal pon Tho 1 olat u 1 1 1 

velocities may likewise bo so logiilntcd, ilmt tiw 

°V hG ^i 1 ^ 1 may be as oloso togothoi as 1H coil sis lout with the 
distinctness of tlio tiaoes loft upon tho papoi 

™ ° f th< * closk> tllG chemical poll, and tho olociK- 

oxplauatiorTmoie cslW l ° n<Ul l ,,cot?d,l, « 


* 
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CHAPTER X 

212 Olioialiort of Bum’s tdogiapfc — 218 Its comnmtotoi — 214 Its 
OMtiaoulmaiy speed of tians mission — 215 Obsti notions to its 
m notuttl application —210 Its pi oipLcta —217 Atitogi aph tUe 0 i aph 
- — 218 HonsoN pi mime tUogiapU — 210 Its opeiation 
]t<jiilov*s magnetic tekgiaph — 221 Uio It’s punting teltgi aph 
222 Coleu ty of tologiapluo conumi mention — 223 On oui nstnnces 
which affect it — 221 Uompmative ability of telegiftplnBt>s — - 
1'suh tdogi apl nsb known by Ins inaniiei ot tiansmittmg 2«o kasiet 
to tinnsimt than to ucoivo — 227 Pauses in tians minion — ^ 
liato of tiansmiHHiou with iloublo needle nmtiuments walked Uy voltaic 
cun out — 2 2D Huto with magneto electi to cmient 

212 , let us suppose Unit the gnlvnnio ononit is completed 

m the linn it io l oustomtuv Avitli tbo olcotiio tclcgiapli, that is to 
«ay» Uio who which loumnatos nt tlio xioint of tlio olcctio chemical 
p 0 n i* c allied fiom the station of am\al to the station of dc- 
lmiluio, Avhoio it is ooimcotccl with tho gal\ anic hatteij > aud 
tlic io tinning ounout is *foi med m tlio usual way hy the eaiti 

itm If "Wlion tho eonimniuoation between llio w ne and the gat- 
vamo hnttoiy at tho station of dopnitmo is establish cd } Uio 
cm lent will puss tlnough tho who, will bo tiansnuticd fiom tlio 
point of tho cleotio-obcmioal pen to Uio moistened pnpoi, ana w , 

hAni>NIMt*H Musmim OB Son KOIS 13 
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as already described, make ft blue 01 blown lino on tins pnpoi 
It tlie cuiicnt weie continuous and nmnt on opted, thin Jmo 'would 
bo an unbroken spiral, such as lias boon all duty tit son bed , but it 
the cmront bo interrupted at inton als, dttiing oaoli such mf< i v ul 
the pen will cease to deooinposo tlio solution, and no mink will Jm 
mnde on the papei If such interruption bo fioqiunt, tho N])iuil, 
instead of being 1 a continuous lino, will bo n biokt » 0110, consisting 
of lines mtoriupted by blank spaces, It tho ouiiont ho ulloweiL 
to act only foi an instant of tmio, thoio will bo n blue m biown 
dot upon the 2 ia pex > but if it bo allowed io conlimio dining a 
longei rntci\al, tlieio will bo a lme 

Ifow, if the mteivals of the tiansnnssion and suspmsion o{ flit* 
omrent bo legulated b\ anj agency m opr 1 alum at tho slut tun 
of dcpaifciue, lines and dots conosponding pitoisoly to tbeso 
mtcnals, will bo produced by tho cloolio-ehcmioul pon on tlio 
pnpci, and iviII be continued regularly along tho spnnl Into 
already do senbe cl It will bo evident, without linilui oxplanu** 
tion, that cliaiaoteia may thus bo pi educed on tho pi opined pnpt r 
conesjioiiding to those of tho tclegi aplno alplmhot alt duly do- 
seiihcd in tho ease of Morse’s tolcgiaph, and thus tho lungimgn 
o£ tlio eominumention wndl bo wiiltcii m these uon> untie mil 

sj mhols 


lime is no other limit to tlio celmttj with w Inch a incssa |ia o 

maj bo thus ivutlen, sa>c the suidoienoj of tlio ounont to cfU i t 

the decomposition while tlie pen passes o^sei tho papoi, and (ho 

powci of the agenoj used at the station of dcpuitlno to pioduio, 

m i apid succession, the pi opci intcn als m tlio tiausimssion and 
suspension of tlio current 

*1 he succession of intei vals o£ liansmission and suspension of 
tho current on which the pi o duct ion of tlio wiilton olmnudm on 
c pi ap-ued paper depends, m a j ob> iousl\ ho pioduccd by tho 

*Z?XZ?T ( i 128 Vi antl " ltl1 th<lt at llm Blndmi 

Hl “* l ch thQ di»pa*th » ti iinamitted, an ar out win iwm oy m 
o same ninnnei and witlx tlio samo ooleuty ns in Dm naao at 
tho ttlegiapli of lloiso, oi that of Iiomcut, and siuih it m inol 

appmahis" “ ^H'atohcs -uo muaUj UamnulUd avith th.H 


so far a^t^/T 1 of ooimnntatoi, though poifrotly olUmont 

irn ont o 7 ,, CCl :: y of h ^ h , &lm ’ th ° r°*“ « » 

iincaraou, and of Tvliioh a loinaikahlo oxamiilo 1ms hi on 
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sent along- a thousand miles of who, at the xaio of noaily 20000 
woids an houi 

AYo shall now explain the moans bj which this extx aoi dmai J 
font, is accomplished '-The despatch must pass thxough tlio fol- 
lowing pi ep ai at 01 y pioocss — 

A naiiow nbhon ot papoi is wound on a ioIIgi, and placed oil 
an axis on which it is capable of tinning so as to ho lcgulailj 
uni oiled This libbon of papoi is passed botwoon lollcis midei a 

small pun oh, which bti iking upon it makes a small holo at its 
conti e This punch is woikcd hy a simple mechanism so i apidlj , 

that when it is allowed to opeiaio without mtenuption on the 
papoi passing hefoio it, the holes it pioduees aro so close togcthei 
as to lca\ o no impel foiated spaoo between them, and thus is 
pi educed a continuous poi foiated line Sloans, howovoi, oie pio- 

'Mcled hy which the agent who sup ei mtomls tho pioco&s, can, hj a 
touch of the Jingei, suspend tho action of the punoh on tho papoi, 
so ns to allow a longoi mteivnl to elapso between its successive 
sliokcs upon tho papoi In this mannoi a succession of holes aio 
pciloiated m tho libbon of papoi, sopaiated by impel foiated 
spaces Tho manipulator, by allowing tho action of tho punoh to 
contmno ammteii up tod foi two 01 moio suoccssivo stiokes, can 
make a lmoni porloiation of gioatoi 01 loss length on the libbon, 
and b> suspending tho action of the punch the so lmoai poifor itions 
may ha sopaiated hy unpoi foiated spaces 

Thus it is evident, that homg pionded with a prepaiatoi’v 
appaiptus of this kind, an exploit agent will bo able to pioduco on 
tho nbbon of papoi as it uni oils, a senes of pei foiated dots and 
lines, and that those dots and lines may bo made to coi respond 
with those of tho telcgi aphio alphabet alaeady dcsoribod 

Lot us imagine, then, the agont at tho station of dopaitmo pro- 
]>ftimg to despatch a messago Piopniatoiy to doing so, it will 
be neccssaiy to msoiibo it m the poi foiated tologi aplno chai actors 
on the libbon of papoi just dcsmibcd 

JIo places, foi tins pmposo, bofoio lum tho messago in oidmaiy 
willing, and ho tinnsfoia it to tho libbon in pei foiated chaiactois 
b) means of tho pun oh mg nppaiatus By piaotico ho is enabled 
to o\ oou to this m loss time than would bo icrpusito for an expeit 
emnpositoi to set it up m common xumting type 

Tho punching nx>paiatus loi mscubmg m i>ei foiated ohaxaotois 
tho dispatches on nbbons of paper is so nuanged, that &>g\ oinl 
agents may bimul t an eou sly wnto in this m anil ei diftoient mes- 
sages, ho that tho celentj with which the messages aie inscribed 
on tho pei foiated papti may bo lendoicd coinmonsmato with 
tho mindity of then tinnsimssion by moioly multiplying the 
mscnbing nguits 

r 2 
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Let us now imagine the message tlins complctoly msciibed on the 
pei toiatcd nbhon of pipei Tins ubbon is again idled as at 
lii at upon a rollei, and it is now pla cod on an axle attached to the 
machmoiy of the tclegiaph 

Tho extiemity ot the peifoiated nbhon at which tho Jiiessago 
coinineneos is now earned oiei a me tall ie ldlei# which is m con- 
nexion with the positive pole of the gsl\ umo batici} ft is 
piessed upon, this lollci, as lepiesentod m fig 88# by a small 

riff ss 



metallic spung, teinnnatiiig in points like tho tooth of a poinh, 
tlie bieadth of iihicli 13 less than that of tho pci foi at ions m the 
piper This metiUio spiing is eonncctccl with tho conducting 
wire winch passes fiom the station of dopaitmo to tho stations ot 
aruval "When tlie metallic spung falls into tho poifoi aliens ot 
tha libbon of X 3a r ci fts tho lattci passes o\oi tlie zollei, the 
galvanic cn omt is completed bj tho metallic contact of tlio spi mg 
wnth the rollei , hut when those paits of tho ubbon which aio not 
peifoiated pass between the spimg and the lollci# tho gnl\uniu 
ciieiut is bioken and tho cm lent is lnteimpted 

A motion of lotation, the bpeod of which can bo logulated at 
disci etiori} is impaited to tho metallic lollei by doolcwoik oi of hoi 
means, so that tho ubbon of pnpei is made to pissiapidlybotwi on 
it and tho metallic spimg, and# as it passes# this inotallio apung 
fills successively into the peiforations on tho jiapoi 33y this 
means the galvanic cncuit is altematclj comx>lctod mid biokon, 
and tho cunont passes dmmg mtci \ als coi 1 espondmg pi eoisoly to 
the perioi ations in tho papei In tins maimoi tho suoocssiv c 
mtoivals of the tiansmission of theounent aio made to colic spoiul 
picciscly with the peifoiated chaiactcis expiessivo of tho mts^ago, 
and tlie same succession of intervals of taonsmission and suspension 
will affect the wilting nppaiatus at tho stations of ainyal in tho 
maunei already descubcd 

214 L r ow theio is no limit to the speed with which tins piocoss 

can bo executed# noi can theie bo an cnoi, jnovidod only that 
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tlio chnraoteis lutvo been eoiiootly niuikcd on tho porfoiated 
paj)ci , but this coiicotncss is seemed by the nbbon of poifoiated 
pai>oi being cvmmnotT aftei tlio pcifoiation ih complete tl mid 
doliboiatoly compaied with tlio wilt ten message Absolute 
accmacy and unlimited celonty aio thus attained at the station 
of de pm t lire r So tlio cclonty with w Inch the dispatch can bo 
*wi itton at tbe station of aruval thoio is no otlioi limit tban the 
time iv Inch is nccessaiy foi tho cleotno cui lent to piodueo tlio 
decomposition ot tlio oliemical solution with wlnoli tlio pi op arc d 
papoi is satuiatod 

210 It may bo ashed then why this fomi of tologiaph^ aiToidmg 
as it does tho means of obtaining a celciity ot ti ansmission so 
fai exceeding any otliei that has heon piojeeled, has not boon 
uuivci sally adopted (* 

To this it may bo ausweied that tlio colonty hoio dosoiibed can 
only be attained aftei tlio dispatch to bo tmnsimltcd lias been 
marked m tjio pioiccd tologiaphio ohaiaoteis on tho nbbon ol 
X>apci , and that the pioeess ot so marking it would not bo moio 
iapul # howo’vei expei t tlio opcmtoi might bo, than that by which 
the samo opcialoi would tiansmit tho same dispatch ducotly by 
tho koj comniutiitoi, eithoi with this tflcgiaph 01 tlioso doscubLd 
m (101, 192) If, thoieioic, tho tune nceessaiy to commit tho 
dispatch m telcgiaplno cliainctcis to tho peifoiatcd nbbon ot 
papoi, ho included m tho estimate ot tho time of its lianhtnission 
fioin station to station, this loim ot tologiapli is not only slowoi 
and cons o guently less cflioient Ilian oitliex of thoso dcsonbed m 
(191 , 192), but it is sIoayci than an^ othci foim of tologiapli 
ivliatoYoi 

It must theiofoio bo admitted, that, so long as tho demands upon 
tho conducting wncs do not exceed then powos of tinnsmission 
by flic opoi at ion of the oidmaiy methods now commonly pi aotisod, 
the contrivance ot lyt Bam can piesont no \ oiy stiong claims foi 
pi ofoienoo o\ei tlio othci systems But it the demands of tho 
public should bo gieatlj multiplied, as they cci iamly would bo 
by loweimg tluj tunJl, then the method abovo descubod would bo 
piosonted undoi diilei out conditions, and might become tho only 
expedient of all those luthci to contused, by wluoh such augmented 

domands could bo satisfied 

216 If loi example tlio trmo should am vo w lion a nuiohmoio 
con sidoi able sliaio of tlio demands now satisiied by tho posl-oflico 
should bo transfeiicd to tho telegraph , it instead o± slioit and 
misatisfaotoiy dispatches convoying political and gonoral intel- 
ligence to tlio journals, fully detailed ououmstanlial statements 
and lopoilswoio lcquucd, it tho samo full ropoits of spoeohos 
and debates, on occasions of gioat public mtoiest, oi icpoifs of any 
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proceedings 01 events of adequate importance, taking place at a 
distance, wlnah me now timisimttod thiougli tlio post-oil ice wuu 
required to bo sent by tolcgiapli, it is cleai tliat tlio up] until us 
now in common use, of whatoici foi m, w o u Id be tiltoily made ijuulo 
to tlio satisfaction of such demands 

Hut lum , it will bo asked, would, tlio nystonx of Hum bi won* 
efficient ? Tlio auswei is obvious Nothing moio would bo 
necessary than to engage a gicator numbci of pc 1 sons toi tlio 
pm pose of committing tho dispatohes to tlio p climated nbboiiH 
If a gieafc nmnboi of dispatches, shoit 01 long, bo bi ought ut onto 
into the telcgiapluo olfiee foi tiansmission, let llioni bo unmo- 
diatoly distubuted among a piopoitionalo nmnboi of the pc l sons 
engaged m the picpaiation of tho nbbons A long disputoli 
might be divided into sevcial poitions, and distubuted among 
fievcial, just ns a inunuscupt lopoit intended foi publication m a 
journal is distubuted among se\cral eompositois When l ho 
do spat olios thus distributed should bo committed to llui iibboiiH, 
these libbons nugbt bo connected togolhci sous to fonn longi i 
contimious libbons, which being put into tho tolegiapluo msliu 1 * 
meuts uould be sont to then destination at tho into oi 20000 

woids an Iioul on each imo 

A iu 01 emit lie him, 01 tlic c 01 1 o spoil don t of a jomnal might, if 
they weie so minded, have then oxvn pnnolung appiualusntul thou 
own telcgiapluo- oipliox, and instead of sending to Hie tcUguiplne- 
oITlcg a ninnu script dispatch they would send a nhbon ol pupti 
containing the dispatch maikcd upon it, \\ Juoh being put dm ctly 
into the mstiument would bo instantly tiansnutted to its d< s( illa- 
tion And this would bo attended with tho fiullui ad\ an l ago 
that tho contents of tho dispatch would be concealed A cun tho 
agents themselves employed in its ti ansmission Tlio paity to 
whom tho ditpatch is iddi essed would in this ease miiu) (ho 

slieet taken fxom the mstiument wi it ten m tli^ oipliei oi ivluuh lio 
alone would possess tho Ivcj 

It often happens, especially m the business of go\ eminent 01 that 
of join null smj that the same dispatch is lerpuied to be tiansmiLtod 
to many difteicnt places in difFcicnt ducoLions Hy the s> sh m of 
Bam this would ho easily accomplished Tho fcmno libhon which 
sends tho dispatch in one dueclion may bo tianwfemd imme- 
diately to anothei mstiument acting upon anotlioi line of wue, 
01 even ic mauling m tho samo mstiumonf tlio ti ansmission may 
bo lepented, changing tho dneotion by a conmuitatoi 

If it wtio lCipoLcd no gioat difficulty would bo pie son ted l>y iho 
pioeess of pei foi at mg two 01 moio nbbons at onoo with tbo same 
cb spa toll The pioco&s would not ho slow ci Ilian that mpmed 
fox a single nbbon, and in that caso tlio sovoial libbons might h(J 
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at tlio same timo Bent to dilFment telcgi aplno stations, and then 
contents transmitted m \anous directions 

In tins viow ot tho question, llio systom of Ham is to tlio com- 
mon iolegiaph what tho steam- eng mo is to tho horse, tho powoi 
to tho hand -loom, tho laco-fiamo to tho cushion, tho self noting 
lnulo to the distafl, 01 tho Blocking -fi nmo to tho knitting -needle 
217 A modihcation of tho cleotio-eliormoftl tclcgi aplr has "boon 
contuvcd, by which a dispatch may "be tiansnutted to any distant 
station, and then dclrveicd m tho hand waiting of tho poison who 
tmnsmits it 

liy this method, a poison at any station, as foi example at 
I oiulon, may wirto a communication in cliaiaotois used m common 
n 11 tmg oi pi lilting on papoi placed at anothei distant station, as 
foi example at Trieste, and this wiatsng shall he traced on the 
paper with as much piccision as if tho pci & on wilting hold the pen 
in lus hand 

IVo may imagine that tlio electro- chemical pen placed oil tho 
paper at Tuosto u extended to Loudon, and thoio held and 
dnooted ky tlio hand of tho wi iter, for this it is which almost 
litoially takes place U 3io conducting who, m connection with 
that pait of tho eleotio-ohemioal pon winch is hold m tlio hand, 
wlueh extends fimn Tuosto to Ijondon, may ho considoicd as only 
foi mm g pait of tins pen, and tho end of such pon at London, hold 
and diieetecl hy tho hand ot the writ ei, will communicate a motion 
to its point at Trieste, m oxaot coirospondonco with tho char etc tcis 
foi mod hy the hand of tho wntoi 

Thus, if tho wnlci at London movo tlio oxtionnty of tho con- 
ducting who so as to wnto a pin aso oi lus usual autograph, tho 
point at Tiicstc will Iheio msenho on tho prepaiod papoi the 
same phi aso with tho sumo signatuie annexed, and the ■willing ot 
tho pin aso and tho signatuio will ho identical with that of tho 

wi itci 

In tho same maivnoi a oiilo oi poitiait, oi any oihci outluio 
di awing may ho inoduocd a< a distance The methods of accom- 
plishing tins depend, like tho other performances of electricity m 
this application ot it, on tho altoinata tiansmission and suspension 
of tho ouiicut, and on its decomposing i>owoi , hut as thoj aio at 
piosont moio nmttcis of ouiiosity than of piactical utility, w r o 
shall not detain tho lcadoi hcio with any moio detailed notice 
of them* 


noTJsr’s ti ii anxnr 

218 This appal alus, wlnolr is in oxtensivo nso m tlio United 

b talcs, is an example of the elans of punting tolegiaphs, that is, 
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insti umcnta -Vrlucli pi ml in the oidmnn lot ten s tin disjinti h ttf 
tile station to which it is addtossed, by menus ol n pi n\ » 1 wml ( d 
at tho station fioin w Inch it is Unnsmittisl In u oiulinn «n*n, 
tlu-s is accomplished bj tho thicoibims of fih^iuph eh m ubid m 
(202, 203, and 201), but m theso eases flit dispntih i< piMilitl 
01 wufcten in tiphu, which is attended "with tint itmonu nn m o <d 
lit-ing undnatood onlj hj those who possess, and mo suilit n ntU 
fdmilni Tuth tho leci Tho piotoss ot thiipVnnn# it, iuul 
’ivutmg it in. oommon chninotms, oooujn niy moio oi \* »* 
time, foi somo piuposts, suoli foi o\mnplo m tlmf of |oiunaf i^in, 
tills time must bo taken mio aoeount m < lUv 

lj)i autioal colcuty ot ooimmmioations, unmmuob ns tlio disjnitth 

so mterpi oted, is not n\ mlablo to tlm puifios (o uboin it Js 

addi cssed 


e 


Jn tupf 
I him 


tcie^iaim its Jiiob instead of impiossm^ on jmpc i tbuimdi i m 
-iphoi, ivould impiess the cluuaoteis ot oommon tott< i-jm ts, i \ < n 
though tliuso should b o ticiusirutlocl and impiossi d uf n ^lou 1 1 into 

tJirui that oi the transmission of tho obaiuoteis in mjdui, 

iieveitheloss bo, in ofleot, moio expeditious, mnui luno 

Bnrred by bupoisedmg the pioeess of mtoipiolm# tlm upfu i 

is lost bj tho relative slonncsn ol tho iniiisnussioii 

It is evident that thc&o obsen aliens, btnn^ gmcial, 

not 011I3 to the mstiument uo mo now about to 
but to nil othoia of tlic stuuo oltiss 

Sit) House's punting tologiapfi, liha nil othoi t<d<^inpbtn 

consists oi tuo distinct pints, a commit (uf tn# 

tho tinnsmiwou ol tlio cunnif, urul a 
lvhioH tho ouuent iiiuuiih I mm u 


m a 

ill 1 - 



liiSs-ti nme Jits, 

E ^I^J?R'l - afcUS to gOlGlIl 
pi f n ting apparatus upon 
clistuut station opciatos 

+, T f ftn ,T r , 111 wluo11 H >0 bonvniasion ol tlio mn lent 11 no. 

tiall^dhy (Iio Loya of tho imgoi-booid, 10 siibstimlmllj (ho mini' 
ns V 1 Ilolnont » tologi apli (ilicaa, iloscuhctl Tlio hI»„|, ]»,«,_ 

J« * h “* P 1 “ tl ' ,0 ot by 1I0 involution tlio imtsiUionn oi tlio imiii n(, 

»°f, " 3 ln F * om ® nt ’»l>y ^ olooh-noih, but bj tlio foul of (lm 

VHuIei «.o ®f*f 011 n b0dcU ° 1,U tllnt ot “ to*ho iv loch n »«,-» 

v »<fei tlio 01 10 of tho commutvtoi in tlio hg 80 fit 811 

S lie lototion ot this tilled i S uuos toil at tlio omul 

: r w ^ ] rs»tr 

id o in o ii tole gin] J 1 ^ Hl ° ’“ m ° 1Uflol,anicia 0'i><''li«nt >d JU 

rH ? * «&■=£» vs. 

• s ~s:^ri.rsa, «L=ft 
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the caso of tlio 1’iciioh lulwft} telcgiaplis, and m that of tlio 
tclogi njih ox pi amed m (201) 

Lot ii^ then suppose that bj putting down any he} , that 
insonb Gil with a foi example at the station s, a eoitam dial 01 
whool nt s', having upon it letters conespondmg w ith those of the 
ko^-lioaid at s, is so moved that the lettoi 1 is bi ought into a 
oci tain position The lctteis upon tins wheel aio founed in lolief 
like tvpo, and w hen sucoossn Lly bi ought into the necessaiy 
position b\ tho action of tlio cuiient, liaAinn; paovioublj passed in 
contact with an inking- appaiatus, a band 01 libbon of papoi is 
piesxccl against them by moans piovidod at tlio station s', and tlio 
Dam ossion of tho lotlei is made upon tlio popei By tlio next 
action of tbo ouiionl, tlio succeeding lettci tiansmittod is bi ought 
to the same position, tho nbboti of pap ei being meanwhile cliawn 
foxwtutl, unothei impussion takes pi act-, and so on 

'1 lie appaiatus bj wliioli tho nbbon of papoi is moi cd, tbotj^io 
inhed, and tho papoi picssed against it is not w oiked bj tlio 
ouncnt 'Tlmt pioooss ig Ufccti d by mechanism put in opeiation 
bj tlio agent nt tlic station at which tho dispatch is leconed 

In llio ftguio, tin nbbon of. papoi is l op n. seated at 1, upon a 
lolLi liom which it a giaduully diawn, ns letter bj lottoi the 
winds of the di spall li ate unpiLssed upon it 11 ic black hand 
wlnoh appeals upon a no thci lolloi is an endless stiap by winch 
tlio typios aio mked 

Tn the mechanism ns well of llio ti ansmitting as of the 
loccivmg appaiatus, tlioio me many details showung much 
liigomuty of contmancc, and icsouiccb ot invention, which, 
however, aio too complicated to admit of any oloai exposition 
without niunoiouH plans and sections, and wlnoli wo must 
pass oyoi 

'Llio punting appaiatus, at tho station at which the dispatch is 
a ice 01 vint, is put in opeiation hj tho action upon tho tieddlo, 
in tho smuo mannoi as m the tiiuismittmg appaiatus at the othei 
station 

'Llio gaUaiuo ax>pamtus, w Inch supplies tho cuuent foi woikmg 
this npipaiatus, is tho batleiy of Gioao, doscubed in (34) About 
tlmty oyliudiical pans aio ncccssmj foi a distance of 10O 

miles 

Tho iiist lmo opciatmg with this apipaiatus was established 
between Now A oile and Plnludolplua nl 1819 
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VTtGrVCIIG liEEDTH 0X1 rGBAPir 

220* The Magnetic Tolegiaph Company, 10 taming tlie noodle 
mdieatoi s goncially used m England, liavo 1 ejected the galvanic 
"battei y, and substituted tho magnoto-oleotno foi the voltaic 
cunent Tho mst laments they linvo adopted aio those which 


* rig oo 



woie patented by Mcssis Henley and hoislci, with some modi- 
fications 

This foim of telegiapli, enclosed m its case, is shown m fig 91 
(p 97), an d divested of its case m fig 90 

Tho cm lent is pioduced hy clectio- magnets, whoso polos aio 
moA cd m close pi ovum ty with tho so of stiong compound pci- 
manent magnets These lattei aio lepiesontcd at (iig 00) At 
then polos a stiaight pieco of soft non is placed, "by ilia inductive 
influence of which the magnetism of tlio sc\cial1mis composing 
tho compound magnet is collected and combined Tho eltctio- 
magnets aio foimod m the"* usual waj , and aio mounted on 
conti ea on which they aie tinned hy loveis, which pio]cct fxoin 
oithci side of tho caso, so that tho agent can woih ono with 
each hand When they liavo been piesscd dowai hy tho lmnd 
tlioy aio laised to then foimci position by spi mg s which aio 
fixed on then axlo 

Whon these lovois aio picssed down, tho cloctio -magnets aio 
iGvoisod in tho i elation of thou poles tothoso oi tho pennanont 
magnots, and momentaiy ouiicnls aio tiansmitled on tho con- 
ducting wncs, and whoa tlio lovois aio obsoivcd to nso to then 
foimoi position, momentaiy om louts aio again ti an matted, hut 
m n conti aiy dneclion 

Tho oiuionts thus tiansmitted on tho lmo-wues aio icooivcd at 
tho station to wlnoli tlio dispatch is tiansmitted upon tho coils ol 
oloctio- magnets, which aio placed undci tho desk upon winch tho 
indicating needles aio placed, and they impail lempoiaiy 

es 
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magnetism to these The so elect 10 -magnets act upon a small 
poimanont magnet suspended undoi tlio desk, on tlio avis of the 
indicating needle, and paiallol to it They deflect tlus ncedlo oil 
tlio ono side 01 tlio othci, at tlio moment they leceivo tho 
magnetism fiom tho ouiiont, and then deflootion is continued by 
tho effect of tho induced magnetism pi o duo e d hy tho poimanont 
magnet on the ole cti a -mag net 

AVlion the handlo is laised, tho momentaiy ouiiont bomg 
lopioduced, but in tho eonliaiy dneotion, tho polaiity of tho 
eleotio -magnet at the distant station is loioisod, and tho needle 
is deflected m tho &amo mnuuoi to tho otliei side 


jiiu ixN Tinanuur 

221 Mi lhelt, -who lias ob tamo d such well-mented oelobiity by 

Ins slice os& fill cxei tions m establishing elect no comimiuieation by 
submaiine cables botivooii tho United Kingdom and tho continent 
ol Piuopo, and moie loeontly betueen tho eontmonts of T'uiopo 
and Afiica, took out, eonjomtlj with Mi House, a patent foi a 
pi luting itlcgiapli, tlio oiigmal foim of •which is xopiosontod in 
lig^2(p 113) 

r L]jo appaiatus, like that ol TIouso’s Amoncan tolegiaph, aUeady 
dcaoiibed, consists of a koj-hoaid, wlnoh is tho tinnsmitting 
nppai atiis oi commutatoi, and do os not difioi in any nnpoitant 
paiticulai fiom that alicady doscuhed Tho lccoivmg and 
pointing appaiatus is also vciy snnilai, and stands upon tho koy- 
hoaid In fiont of it is an indicating dial, tho hand upon wlnoh 
points successively to tho lettois punted upon tlio seioll of papoi 
hy tho appaiatus behind tho dial Tlio punting apparatus, wijili 
some modifications, is smulai to that of House 

This tolegiaph is, oi was, lately exhibited at woxlc in tlio 
Panopticon of jboionco, m Loiceatei Sguaie 

Tho Mossis Hi ott aio undoi stood, liowovci, to bo engaged upon 
tho constx action of an lnsliumcnt which is expected to attain tlio 
same objects m a moio satisfaotoxy niannoi 

Cl r Mill Y Ol Lit VNS MISS IOK - # 

222 Although it ho tiuo that tlio fcignals mado at any ono 
tclogiaphio atation aio lcndciod instant ancously appai out at 
anotlioi, no matlei how distant, it must not thoioioio bo mfonod 
that tlio ti tuisimssion of inossagob hy tho tolegiaph is equally 
instantaneous Not only is this not tho ease, bp l tho colonty with 
which messages aio convoyed botweon station and station, so as lo 
bo icndcied piaotically avail ablo foi tho puiposos of mtoicommu- 
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mention, diffeis iciy much w lien ono foim of telegraphic instill" 
nient 01 one pan of opeiatois is compaiod with nnothoi 

The pi ofUnblo lesult of the operation of any lologinph is 
o\idently measxuod by tho munbor of avoids which it is cnjiablo ot 
transmitting in such a shape as to bo intelligible by tlio pmty to 
whom the message is addict seel, m a given time This, which wo 
shall call tlio eeloiity of linnsmission, and winch is quito dibtmot 
fiom tho i olo city with which clcotno signals mo conveyed ftom 
station to station, is thoicfoio a most impoitant element in tlio 
estimation of tho value of any tclegiapluo app matus 

223 This celeiity of tiansimssion doponds upon a giont numbei 
of cncunistanoes, se\cial of which aio independent of tlio tclo- 
ginidno app a i at us Tho pi nicipal of tlieso uiu — - 

1 Tho slvill and ability of the tiansmittmg agent 

2 Tho quickness of eye, aotwily and attention of the lecervxng 
agent, 

3 Tlio msti umont used foi ti ansmission , 

4 The instrument used foi lcception 

5 The distance to whioh the dispatoli is tiansmitted 

6 The insulation moie oi loss poifeet of tlic line w lies 

7 The wcatlici 

'NYitli all and each of tlieso conditions and qualities tho celerity 
With which the dispatches aio lecened and lcndeied ayailablo at 
thou plnoo of destination, vanca, and with some ot them tins vana- 
tion extends to ^ ery w ide limits 

224 Difloient telegiaplnsta lia\e ^e^y diflciont powois as to 
celeiity These x J0 ^ ms depend on p 1 ictico as well as upon 
untuiat ability and aptitude, xnd on manual devtciity, Not only 
is ltneeessaiy to tiansmit the signals m quick succession, but to 
do so with sueli distinctness that they shall bo londity livtoipiotod, 
and such coiioclncss ns to lendei lopctitions unnecessary In 
tins i aspect telegiajihists having equal pi notice diJlci ono fiom, 
anofchei as muoh as do eloiks, some wilting lupidli and legibly, 
some lapidly but not legibly, some legibly but not mpidly, and 
some ncitlioi lapidly noi legibly Tlio lclati'vo ability of tolo-r 
giapil lists in this lespeot is paitly mental and pnitly mcohamonl, 
dcpi ending as muoli upon quickness of mtolligonoo, attontion, mid 
observation, as upon manual dcviciity and add i css 

Tlio gicat liability to delay, ansing fiom the failme of tlio 
transmittci to 1 ondei himself undei stood by the looirvoi, Is ion- 
dored manifest by tho fact tliat m all tolcgi a^ihs conventional 
signs aio established foi tho woids, “wail,” repent,” “not 
itndoi stood,” “ undei stood,” * ( piocecd,” and the like AVJion 

tho transmitter is going on fasten than tho receiver can take down 
tho woids or understand thorn, then the lattoi i omits tho sign to 
00 
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* { wait,” and if this sign is se'veial tunes lopcalcd, tho necessity of 
pioeocdmg slowei is appaiont XI tlio leocivei mistakes a sen 
tenoe, woid, 01 Icttci , lie 1 omits the sign to u 1 op e at ” At tho 
end of each sentence, ho i emits the sign tl uudoi stood,” and so on 
Now it will ho easily conceived that this ncoossity foi li oquont 
mtci change of signs between the iocoi\ei and tumsimttci must 
a fleet, m an impoitaiit dcgico, tho colcuty of ti ansnnssion, and 
that its liequenoy must dopend, not only oil tho abilities of tho 
tolcgi apluo agents, hut also on tho chaiaetoi of the signs tians- 
lmttcd by tho mstiumonts, accoidmg as thoy mo moio 01 less 
obvious ancl unequivocal 

225 It is a lenmihablo and voiy oui ious eu oum stance, that, 
independently of tho moio celontj, olcaincss, and coiieotucss 
of tiansmission with coitam tclogiaphio lnstiuinonts encli tele- 
giaplust lias a mamici and ohm notei, which is so pcculiai 

to himself, that poisons iccoi^ mg lus dispatch at a distant 
fetation, itcogmso lus peisonality with as much ccitamty and 
iacility as thoy would iccogniso the hnndivuting of a conc- 
ftpondent, oi the voice and utteianec of a fnond 01 acquaintance, 
whom they might hen speak in an adjacent loom Tho agents 
habitually ougagod at each of tho tclegi apluo stations, in this 
way, soon liuioino acquainted with tlioso ol all tho otlici stations 
on tho same lmo, so that, at tho commencement of a dispatch, 
thoy 11 mned lately know who is ti ansi nit ting it 

'While tho aptitude of the tiansnutfcei is paitly manual 01 
mechanical, that of tho lccenei of a dispatch is not at all so, In 
somo tologiaphio instiuments, as wo linvo scon, tho picsenoo of a 
looorving agent is unnccessaiy, tlio dispatch being wutteu 01 
pi mted by the appai atus itself In all msti union ts, howevet, which 
meioly exhibit* aibitiaiy signals, expiessmg lcttois, mimheis, 
01 woids, tho colcuty must depend on tho skill, aptitude, and 
quickness of tyo of tho lcccivex, to catch and commit to papei tho 
succession of lcttois 01 woids, as fast as tho signals oxpiessmg 
thomaio piodueod hcfoio hnn 

226 In gcnoial, it is much moio easy to Uansimt mjndly than 
to leceno mpidly Tho ti an s nut lei know s befoioliand what 
signs lio is about to pioduco, while eueh ol them comes upon tho 
loeorvoi altogithci unawaics, and if, m tho celciity of thou suc- 
cession, one oi moio of them esoapo Ins ey r o, ho ih obliged oitlioi to 
guess at tho missed lotloi oi lottcis, whioh ho call somotnnos do 
with all tho leqiusilo elcamess and ccitamty, oi lie must an cst 
tho tiansmitloi, wluoli ho does by giving tho sign, (t lcpcul,” 
and so delay nnscs 

In telcgiaphs wluoh woik by a senes of visible signs, whcthoi 

they bo deflections of tho noodle, as m tho English mstiiunonts, 
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attitudes of tlio aims, as m tlio X ( 1 encli State installments, or pom 
toua directed to tlio lottei s 01 hguioy on a dial, as m tlio mil wav 
instillment a, tho oolciitj of tlio ti an amission must bo dctci mined 
by tlio powoi of tlio loss able of tlio two agents, tlio ti ansnutt ci 
and lcceivoi If tho tiansmittoi bo able to send tho lottois 11101 ( 
i apidly than tlio recoivei oan load and take tlioin down, ho inns 
modoiato Ins pace to the limit dotonmnod by tho powoi of Ins cox 
leap on dent If tho ic envoi bo capablo of leading and taking 
down fastoi than tho tiansmittoi is ablo to send tho lottois, In 
suponoi foxoo is useless IIo can only wnto tho dispjitoli ns fa si 
as ho lccetvos it* To send disp at olios with tho gicntcsfc advantage 
of ocloniy, tho agents yoked to con c spoil cl mg instruments ouglil 
to bo seiooted of as ncaily equal ability as possible, since tin 
slowoi ot a 11 ail nooosbanly noutialisos tho suponoi skill of In 
follow, and tho dtspntoh would inooccd with equal oclenty if lit 
woio yoked with a loss ablo oonespondont 

As quickness of hand is essential to the tt ansmiLloi , quickness 
of oyo is nocossaiy to tlioiecoivei 

227* In all foims of teleginph wluoli oxpioss tho lotteis 
signals, su oh ns tho necdlo telogiaph, and tho Iihonoh btato tolo 
giaj)h, a ooi tam pause is nocossary botu oen lottei and loltei , ft 
X>iovont tho signals being eonfounded one with anothei In tli< 
smglo noedlo instillment, tho lottois being cvpiossod by horn one 
to fom doitootions of tho noodle, and m tlio doublo noodle, fion 
ono to two, tho moan tnuo of eaoli lottei is that ot two and a lull 
deJioolionsm tlioono, ind ono and a half m tlio othoi, tho mloii, a.1 
botween lottoL and lcttoi being tho same in both Owing to tin 
slowness of tiansmission of tlio smglg noodle instillment, it i 
only used betweon sccondniy stations, wheio thcio is but littl 
business It must, howoVci, bo lcmoinbercd, in* comp ai mg tlxi 
lolativo colonty of diftoi out installments, that tho double ncccll 
installment, as well as tho Iionoli State tologiaph, is, m fact, twi 
mdoponclont tologi aplis, liaimg not only sopai ato and mdopoiulon 
tiaiiHimttang and indicating appaiatus, with then icspootrv 
aooossoiios, bationcs, Ac , but scpaiato and independent conduct 
mg wncs It is, m cflcot, ns it two equally x>owciful and nidi 
poiulont steam ougmos woio united in tho sumo woik, m oidox t 
obtain doublo powoi 

228 Iu 1850, Mi Wnlkei made somo oalouhitions, with Hi 

view to dotoimme tho a\ ci ago colonty of ttansnmsion at tlio 

tamo with tho doublo noedlo msti union t in tlio hands of eompo 

tout opoiatois, and published tho 10 suits mins w oik on elect 1 1 

tolegi apli manipulation Eleven messages wcio timed, all < 

moio than tho usual length, tho shoilost consisting oi 7*3 and tli 

longost of 301 woids Tho total nuniboi of woids was 2038, am 
02 
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inaequontl3 r , their avciago longth was 210 woids Tho total t!ino 
ti ansimssion was 1G2 minutes, and, consequently , tlio aveiago 
mibci of woids tiansmitted, pei minute* was 16-j Tlio gi cates t 
iced of ti ansmission was 2(U, and tlio least 8-j woids poi minute 
As it might bo aonsuloiod piobable that foui 01 fh o yeais* gonoiol 
pLtienco and pi notice might ha\e impio\cd the ability of tlio 
jcinlois, I applied to tho societal y of tlio I* leotiio Toleginph Com- 
uiy , Mi Foudmnoi, xe questing him to cause a sufficient numboi 
messages, tian&imttcd in tho oidmaiy oornso of business with 
10 doublo nccdlo fnsti ument, to bo timed, which ho was so obliging 
ftb do, m Juno, 1854, and tlio following woio tho icsults — • 

11 Mthsa^es — Nwnibei of wouls m tho addie^cs 

,, ,, ,, messages ICO 

Total mi mb oi of woi d s ti an strutted 211 

Total timo of tinnsmifssion GS0 bgcoiuIs 

A> ci ago iminhei o± woids ti an smit t ecl poi minute 21*^ 

Tt appcais, thoiofoic, that 111 o a^emgo oclenty of ti ansmission 
lth this instiunicnt lias liioicnsLd m tho latio ot about 16 to 21 
Tho gicatcst cilouty of ti ansmission was, m this oaso* 21^, and 
io least 10 t "Molds pci mum to 

22‘) ' L'h o niaimoi m which tho magnetto clooluo omicnt oifects 
io nccdlo m tho aiinngcmont adopted by the Mag not io Tolegiaph 
mnp any, being somewhat diftoi out fiom tliatpiocUiccd m tho coin- 
ion ncodlo msti umonts, woikod by tho ISlcctiio Tologiapli ^Company , 

L tho ugh tho systems of tolegi aplno signals am not os son ti illy dxf- 
n o nt, it appealed to mo to bo not impossible that the difhienco 
otwcon tho insli umonts might moio oi less nfloct tho eolenty ol 
ansmission I tlioiefoio lcquestod Mi Blight, tho Seoiotaiy ot 
io iMngnctio Company, to timo a soncs ot dispatches tiumimitcd 
i tho oidmaiy oouiso of business This was nccoiclmgly done on 
io 2 8 th of Juno, 1854, and the following woio tho icsults * — - 

71 Mensagos Total numb oi of woids 2792 

Timo ol tiausmibsion * 102 ni 8 11 

■s i I | , | 

Avoiogo luunboi of woids pci minute 27 J , 

Tbo gi oates fc ooleiity of ti ansmission attained in 13 us soiled of 
lessnges was 17 J woids poi minute 

The mtno sones consisted of me ssagos liausmittod fiom London 
■> Liveipool, on a pan of doublo noodle ms ti umonts, at ditloiont 
mins ot the day, and woio oai of Lilly tabulated 1 u tho sonos, «o\ oi al 
lossagi s woio moludcd, tho ti ansmission of which was o\.eop- 
i on ally alow, oivmg oitlioi to tlio diflloult nptuie of tho commuiu- 

aticns, consisting of long woids m pi n ato oipliei * oi of tho names 
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of foioigu towns, 01 , in tine, fiom tho maocuiacy oi slowness of the 
ti an snntting cloilc in London It would seem, tlicicfbi o, that tins 

soi its of messages includes fail conditions lor an avongo rt suit 
It would, tlicicfoio, appeal that tho nocdlo instillments woiktd 
by tho mngneto-olectiio ciuient usLd by this company aio, tUt t m 
pm ibus, susceptible of gieatoi oolonty of ti an summon than tho 
instruments in which tho needles tuo a fleeted l>y tho common 

voltaic ounont, m ilie latio of about 27 to 21, oi 9 to 7 

Ouo of tlio causes which lias been assigned to this mcitascd 
eflicionoy, is tlio fact that the noodles of the magnetic liistiuintnls 
have a dead beat , while those of the \oltaio insti unienls, m stub" 
mg tho stops, have a lccoil, and vibiato t^o oi tlneo tunes btfoio 
they como to lost ^Vliothei this bo tho ioal oauso of the diflu- 
onee, fmfclioi evpoiienco must pio\o, but it is difficult to miagmo 
that it can bo duo to any oauso independent of tlio insti umc nte, 
seeing tho laigc numbei of messages fiom u Inch tho a\ungo has 
been computed 
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CHAPTER XI 

230 Illustration of tho oflioionoy of the needle insti mncnts — 231 Hate 
of transmission with tho Ficnah state telegraphs — 232 With the 
hioneh i ail way telegraphs — 233 With the Moise telegraph — 2 34 
Disci opancy of lcpoits — 235 Causes oi its celentj — 23<J Hate with 
Bain's telegraph — 2 i7 TiansmiHsion of music - — 238 Rato ot 
ti ansmissnm with I louse’ s telegraph — 239 Distance so m cti mes a fFca ts 
celerity — 210 Fx ample s of distant transmissions m U S — 211 
Advantages of itmfoiin oigniusation — 212 Uses ot the elcotno tale 
graph — 213 Subject of dispatches — 211 Effect of tho tariff — 
216 Uses of tho tologiaph in railway busmen — 216 Portable 
l ail w ay telog i aph — 217 Pi action! uses on railways — 243 Its econo 
mical advantages 

230 Mi* AValkor, \niiing in 18o0, gives the following lllnstia- 
turn of tho ofHoionoy ’wluoli has hoon attained in. tlio ^Diking of tho 
needle system, and m the management gonoi ally of tho telegraphic 
business — 

“ Tho into at -which nowspajioi di spat olios are tiansmitted fiom 
Dovor to London, is a £ood lllustiation of tho perfect state to 
winch llio nocdlo holograph has attained, and of the apt manipu- 
lation of tho offleois m oliaigo Tho mail, which leaves Pans 

Eaudn isa's Mcslusi oi» Soifa^oia f 05 
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about mid-day, convoys io England dispatchos coni lining the 
latest news, which aie intended to appeal m the whole impression 
of the morning papei To this end, it is mtonded that a copy ho 
delivered to the editor m I on don about tlneo oVlook in tho mum- 
mg r lho di spat olios aio gL\cn m ohaigo to us at Doiei soon 
aftei the amval of the boat, which of com so depends on the wind 
and the w eathc 1 Tho oflicci on duty at ho\ oi, having fix st hastily 
glanced through the nmnuscupt to sec that all is oloai to him and 
legible, calls * London ’ and commences the transmission The liutiu o 
of these dispatches may he dally scon by lpfoicneo to * 'Lho 
Times’ The miscellaneous ohaiaetci of tho intelligence (licit in 
contained, and tho continual flesh names of p ci sons aiul plutu s, 
make them a fan samplo foi lllustiatmg the capabilities of the 
olcctiio telegraph as it now is The elcik, who is all alone, 
placing tho papn bofoio him m a good light, and seated at the 
mat lament, deliveis the dispatch, loltei by lettoi, and word by 
woid, to his concspondont m London, and although tho eye is 
tians fence! 1 spicily fiom the mamiseiipt co^iy to tho tolcgiapli 
instrument, and hoth hands aio oooupud at tho latter , hu r 1 1 y 
laiely has cause to i>auso m lus piogicss, and as laioly also doc *4 
lie eoninut an cnoi And, on account of tlie ex.ticme.ly limited 
time within which tlie wliolo op elation must bo compressed, ho ns 
not able, like the imntcij to cotttct fots ropy 

“At London theio aie two cleiks on dutj, one to lead the sig- 
nals as tlicy come, and the other to wnte They lmo pie> lously 
ai ranged then books and pipeis and, as soon as the signal for 
propaiation is given, tho wntei bits bLfoio lus manifold book, and 
the leadci giies lum distnu tly woid foi woid as it am\ es , nu an- 
while, a mcbsengei lias been dispatch* d foi a erh, which now waits 
iu icadmcss 'When tho dispatch is completed, llio cleth who lias 
lecoiyed it tends tluougli tho mnnusoiipt of tlie atlici , m 01 (hi to 
sec that he has not imsundei stood him in nny w oi d Tho liom s mu t 
minutes of commencing and ending aio noted, and the copj he mg 
signed is sent undci olhoial seal to its destination, tho manifold ihc- 
snmlo being letamed na oar oihco copy, to authonticato vt rlmtnn 
what we has o delivered This copy and the original meet logo tin i 

at the chief telegi aph ofliee at Tunhudge, tally m tho day, and aio 
compared "When tlio woik is osei, and tho dispatcher have 
reached tlioir destination, tlie eleiks count ovol tlio mmiliei oi 
woids and tho nnmbei of minutes, and find the iato pci mmuU ” 
231 Tho signals adopted to evpioss tho lettois nr tho hi onoli 
State telegi apli being each made by a single motion of th& aiinw, 
they nocossauly aio pioduoed with grcatoi cclcnty than tho multi- 
Xilie d deflo xions of the ne e die - ins ti umonts Lik q tho double ncc die - 

lnstiument, tho Then cli telega aph is composed in fact of two 
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completely independent tolegiapluo instruments, with two inde- 
pendent conducting wes, and its celoiily of transmission is due 
to then combined powois, 

It la stated by the dneotois of the admnusti ation that the 
average transmitting powers of tho^o telogiaphs 13 neaily 200 
lctteis 01 signs poi minute 

2 i 2 The alphabetical tolegiaphs, of which the Fionch 1 ail way 
tcloginph may bo taken as an example, aic much slow 01 in then 
into of ti an smis sion AT* ISioguet, who lias constiuotcd those 
worked in bianco, and sup 0 1 ml ended and dneoted thou operation, 
says, that thou avoiago lato of ti an amission, when fanly woikcd, 
as about 10 lotteis pei minute 

2 J 3 Tlio willing and punting tolegiaphs aio independent of a 
iGGci\ing agont, the leccivmg appaiatus m all thoso being 
automatic All those msti uinonts ha\o an advantage ovei the 
English and Ihcnoh tologiaphs, inasmuch a a tlioy employ only 
one conducting who, and thoso who punt the di^pateh 111 the 
common httoi-picss cliaiaotois, )ia\ o tlio fuithei adiantage ot 
being wholly independent of tlio slcall of any agent to mtoipiet 01 
deei]dici them 

Tin colei ity of leans mission attainable with the Abu so tologiaph, 
which of all tlio foims of tclcgi apluo appaiatus hitherto invented 
is the most oxtomrvoly used, is ^eiy oonsidoiable, but vanes 
poiluips still moie than the ueodlo-mstnunentg, with the skill oi 
the tolegi aphis t 

In this instillment, it will be lemembeiod that the tiansnnttmg 
agent plays upon a key-oonnnutatoi , the lettcis lioing soveially 
ox pleased by repealed touches of the key succeeding each othci, 
aftoi lougoi 01 ahoitor intei vala At the station 1 eoa\ mg tho 
dispatch, tho at malm o of the el eotio -magnet mo\ es simultaneously 
with tho ti an smit tmg key, and at each of its motions towaids tho 
magnet, it produces a distinctly audible click Tho lecoivmg 
agent acquires by piaolLCo such exportneaa and q^uioltnesa of cai, 
that by listening to tins clicking 3 io is able to mtoipiet the 
dispatch, and to wnto it down 01 dictate it to a cleik without 
ustng tho apparatus foi impressing it upon tho papoi 1 ibb on 

JliiFeient telegiaplnsls aoc^uno tins ijowei of oral interpretation 
of the dispatches with different degrees of facility and pieoision , 
hut all aie moie 01 leas ipastei s of it So much so, that in most 
eases on the Amciican lines, it is by tho clicking of tho magnet 
that tho messages are takon down , homg after w aids collected, if 
ncc< Shaiy, by com pa 11 son with tho mdonted paper nbbon 

Tho telegraphist ib placed at a table, upon wluoli tlio instrument 

alands, having bo foie him tho papoi upon which tlio message is to 

be will! on. and at his loft a pi om biou of blaokload pencils icady 
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ntul pointed, usually half a do/011 TVIion tho ti an h miss ion 
<»1 tho massage ooimiionocs, tlio cUotio-magnot dictates it to linn, 
lottoi by lotfcoi , at tlio same time indenting it upon tlio papoi 
iibbon IXo xvxitos it down, and, m gonoial, it is dohveied by 
tho m rig not as fast as ho can Avuto it, n\ ailing lumself of all 
Buoli abbreviations as aio intelligible to tlio so who may haio to 
toad it As tlio points of tho p on oils tuo Hiioeossivoly w 01 n ho ley s 
Inoiu on tlio table at his light hand A poison, engaged ox el u- 

in - hb at pioocss, xisits Ins table fioni time to timo, n points 
tno iionoils lying on his light, and loplaces them on his loft This 
l>oi son passes lound tho tolcgiapli oIIIlo, fiom table totablo, koup- 
ing up a constant supply of piopeily pointed pencil 4 } at the hand 

of caoh tologinphist 

Iho moat export telegraphists aie able to take doun tho mes- 
sugoa m Hits mnnnci by eai, without any lofeionco to tho iibbon, 

vvi S0 oolxcotl y tlioio is no need of subsequent xeidlcatum 
WJiou tlio message is oonoluded, tho sheet on m lnoh it is \s 1 it ton is 
naiulcd to anotlioi olcik, who is p 1 o> ided with a stock ol envelopes, 
in ono of which ho on closes it , and, wilting tho addioss upon it, 
(Lolrvcis it to n nicsSongci, wlio foiwaids it to tho pmty to whom 
it in Eultli esse d jMoanwhilo tho papoi iibbon, on which tho 
mossngo 1 ms boon indented m tho tologinph oif>hois, is cut oil, 
loldotl up, uiirl pie soiled fox xofoioiioo 

It is only, how ex 01, tho most oxpoit class of tolegr aplnsts that 
oan op 01 ato m tins way Otliois, less able, sue always obliged to 
\ on£y and coiroot what they have taken down, by companson 
xviih tho indented iibbon, aftei tho message has been concluded , 
xvhilo oUiois loss ablo still, cannot tinst thorn sol a os to take down 
hi/ ouj , and sit Tbofoio tho iibbon as it is disolinigocl fiom the lollui, 
xviiting out tho mossngo fiom it hy eye 

Tho ft aim less allow cd to diiloicnt agents vaiy aocoidmg to tlio 
ftltill thoy attain m those opcintions One who acquires tho powoi 
<if taking down rapidly aiul conootly by em amII locoho t w i ti c tho 
muon nt alloAvcd to him who can only take down by eye, the luttoi 
being always mu oh slow oi than iho foimoi 

It often happons that tho i>oWor of mtoipiotmg easily and 
ooiioctly hi/ am is very impoitaiit, as m tho ease in which tho 
mechanism of tlio instiiiinont ioi moAing and indenting tho papoi 
may ha\ o boon accidentally doiangod and disabled, oi in which 
tlio oil loo may bo doiloiont in its suiiply of papoi iibbon 

IJy tlio oinl niothod of loeoption tho on tno locoivmg apparatus, 

oxoopt tho olootro -magnet and its aimatuio, is di spoil sod with 

If a mistake m committed by tho ti ansi nit tmg a gout, m goiiro- 

(|Uonao of which a Avoid oi plnaso 13 unintelligible, tho loooivmg 

ngonl mt gi copts tho oimont, and signifies tliat tho Avoid is to 
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be lcxretitcd, and at tho same tmio tears oft tho ononeous jiart oi 
tho i ibbon This, howcvci , is a cuoumatancc o£ ituo ooomioneo 

"Whon a voiy long dispatch is transmitted, and mi nos with 
gi oat ci cclcutj tlinn that with which an agent can ti an sonbe it, 
tho nbbon maj be divided, and two agents put to voik at once at 
its tianscuption Tho lcxioils of congiess and public meetings 
ti ansmitfccd to tho journals, aftoid o x ample s of this 

Tho so i opoits may bo, bj ono opoiation, transmitted to all tho 
towns uxion the s mi o tclegiapbio lino 

In some oases lour, dispatches, such ns those addicssoct to tho 
journals, aio expedited ti\o oi moie mstiumonts on diftoient 
wiies Tho disxJfl'tch is, in this case, divided into two oi moio 
X>aiis, maikod 1, 2, 3, oi A, n, c, <JLc , and those p ai is aio simul- 
taneously tiansimttod to thou destination, being i oumted thoio 
altoi thou amval This exxiedionl, howe\ei, can only boiesoited 
to whom tlioio aio two oi moio lino w p ues, wluoh is aiaie ciso m 
’'the United States 

231 If tho ooleuly of tiansnussion of the !Moiso instrument ho 
oompaicd with that of tho English and b ion oh telegiaplis, it must 
not bo loigottcn that tho lattoi luprno tw o wnos, while tho foimei 
lcrpmos but ono In the ti ansinission and iccox*tion oi a di spat oh 
both, liowcvci, tmx>loy tlio same immbei of agents 

Tlioio is gioat disciox>anoy m tho iox>oitcd osthnatos of tlio 
oolonty of liansmission of tho Moiso tolegiaplu, owing x> 10 bably 
to tlio varying skill of tho tele gi axdnsts on whoso piGiioinianco 
such estimates ha\ o been based. 

Aoooidmg to Mi Turnbull, tlio n\eingo oehuly of tiansihission 
of tins tolcgi apli is from 135 to 150 letleis x> cl mmuto 

In a lopoit mado by Mi O 1 lie illy, tlio dncotoi of ono of tho 
most ovtcnsno of tlio New A oik Companies, it is stated that tho 
average lato of tiansiuiBsion ib fioin 20 to 2.1 woids jioi mmuto 
Hiuoo it is gonoially chtimated that tlio aieingo length ol It le- 
ginpliio woids is ilvo lottois and a half, this would amount to 110 

to 127 lettois pei lmnulo 

Mi O ’ Iteilly adds, how over, that a f ‘ liiglici iato of tiansimssion 

could bo obtained, but as noaily all ox>oi aioi s eoxiy fiom then 
instillments, and leduoo tho messages to oidmaiy wilting us they 
ainvo, the iato of 20 to 23 woids is con sulci etl iax>ul enough, ns an 
export opcinlor can indent Ins itrnso ohaiaotcis fastoi than most 
moil can wnto tho woids they oxpicss with ft pen oi x* 011101 ^ ” 

A Vo may x>cihax > B take 150 lottois as a fan estimate of tho iato 
of tiansnussion, and it follows thciofoio that this ti lngi aphis moio 
xapid than tho double noodlo-tologi ajih m tho latio of about 3 
to 2, and smeo tho lattoi employs two wuca with thou accessories, 
while tho foimoi omploj s only ono, it follows that the tiansmittmg 
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powoi of each wuo with tlio Morse tclogiapli is tin ec tun os ub 
great fts with tlio double needle mstiunicnt 

235 The causes of tins gioatci cclontj tig twofold in st, tlio 
greater eeleiity with wluoli the cipliois aio impiossed upon tlio 
libbon of pap 01 , compared with that with wluoli tho visible wig mils 
aic exhibited and succeed oaoli othei in tho English and 1 ( loiioIu 
tologi apli s , and sooondly, tho lomoval of those dola>s of Uaim~ 
mission which tu iso fiom the want of attention 01 quiohness of oyoon 
the pait of tho agent iccoivmg tho dispatch, londoung it neccsatny 
to lepeat woids which liavo been missed 01 misundoi stood 

Xu the Amoiioan o ill cos of the Moise lmos^ it is slated in. tlio 
published icpoils that “ tlioie aio a numbci of attendants, onoh 
one of whom has Ins icspeoti\ o dopaitmcnt ,, they aio divided into 
* copyists, book-lvocpoi s, battcij-keepois, messougeis, lino in spec - 
tois, and lepancis ’ Tho usual cliaigo of tiausmission is 25 o(.h , 
equal to a shilling, foi ton woids Gxelusiv c of tho addicss and tho 
sign at mo sent 100 milos the messages vaiy in puco fiom 10 ots , 
oi 5(7 y to 100 dols , oi 20J Tho amouilt of business winch a 
well- conducted oflico can poiform, and the not piocootls arising 
tht lofioni, maj well excite suipnao , a single office m that count i y, 
with two wiies, ono 600, tho othei 200 miles m length, after 
spending tluce houis m tho tiansimssion of publio news, tolo- 
giftplicd, in a single day, 4j0 pnyato messages, nvoi aging 2u 
woids each, besides tho address and sign at me, &ixtv of which 
we lo sent m lotation, without a woid of i op l tit ion ” 

236 All that has been said above i cl a tmg to jMoiso’s teloginjph 
may mutatis mutandis bo applied to othei tehgiaphic iiistiuincnts, 
wluoli wnto in oiphci tho dispatches by soli- acting maolnnoi j , 
Bnoh as thoso deaonhcd m 191, 192, and 193 

*\Vliou dispatches aio tiaiisnutted by moans of a Icoj -connuu- 
tatoi, with flam’s tologinpli, tho opoiation being piccisclj binului 
to that oi ACoiso, tho colcuty of tiansimssion by opoiatois of equal 
skill ought to bo tlio same Noveillioloss, as these mstiuini'iiXs {>t 
Bam^s, with some modiilcations, aio at picsent used on < citum 
linos bj tlio Klee tuo Tologinpli Company, Mi X’oudiimei has, 
at mj lequcst, caused a sonea of messages to bo timed) of wluth 
tho following is tho snmmaiy of tho lcsults — 

03 fths^nges ■ — Total nuinboi of %\ouIa in the luldicescs 16(1 

»» a ^ tt jncssnfres 091 

Total immboi of vvoidH tianstniitcd 1147 

Totnl time of limmmwBioa t 41S1 seconds 

Aveiago nnmbtt of woids li ansimtted per luinuto 1J> ^ 

It nppoais, thoiofoio, lliat as this tologiaph is woiked m 
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England, its late of transmission is slow ci than tlio doublo noodle 
tc.legxaph 

U.’ho advantage which attends its uso is that it wntcb tho 
dispatch in oiphoi , -which is pro solved m tho tolcgiaplnc oflico, so 
him,! tliolahoui of a oloik. to copy tho dispatch fot loleionoo is saved 
It would follow fiom tho oompanson of this icsult with tho 
i op 01 ts of tho AmoriCtin tolegi npli , that tho oporatois with B and s 
system m ICngland aio not as o \.p ei t ns those of MoisoN in 
-Ali noi ica But when tho raotliod of tiansimtlmg T>y a pio- 
"V x ously -pi cp ai ed poifoiatcd iibbon, doseubcd m 101, is rosoited 
to a tho appai atus ia londoicd absolutely automatic, no ngoney 
liomg lotpuicd oitlioi m tho ti an amission oi leooption, aa^ o that 
loqnucdfoi tho pcifoiation of tho tiansmittiug ribbon, and tlio 
xn-tcipiotation and tianscnption of tho dispatch delivered in the 
t olographic oiphoi 

AYhalo\ ci may ho thought of tho pi no tie al difUcultics which at 
px csont obstruct tlio aiiplication of this method of lapid telcgiaphio 
"ti ansimasion, wo cannot help thmhmg that it hashofoxo it a gieat 
iiituic, and that -when, like tho stoara-ongmo as imiiro-vcd by 
AVatt, and tho po-woi-loom, it ah all lia\o had time to attain a 
gicntei dcgioo of piaclical pcifootion, and to sm mount piojudioo 
tend tho opposing miluonoo of oounloi-iutoiosts, it may bo tlio 
mcftns of tiansfimng, to tho telogi aph , a Inigo pmt of that 
"b Lismess now dono by tho post-oiUco 

*237 It is an amusing fact, that music has actually been tians- 
xnittcd in this way by means of its rhythm Tho following is 
x dated bj an oyo -witness of tho O’vpcmnont at Now Yoik — - 

“ "Wo woio in tho Ilanovoi Stieot ofllee when thoio was a pauso 
in business opoiations Mi W Foitoi, of tho ofilco at Boston, 
n, slcod what tuno wo would have Wo lopliod ( Yankee Boodle,* 
mid to oui surpiiso ho imraodmtoly complied with mu lUpioBl 
Cl? lie mstiumcnt commenced diumming tho notes of tho tune as 
poifi ctly and distinctly as a skilful diunnnor could ha>o made 
Hiom at tho head of a rognnont , and many will bo astonished to 
licax tliat * Yankee Boodle* cun tinvcl bj lightning* *\Yo then 
ttslcjsd foi 1 Hail, Columbia l ’ when tlio notos of that national au were 
clihtmetly boat oft AVb thou aHikod foi * Auld lung nyno/ which w r ns 
f^i\on, and ‘Old Ban Tuckei when Mi Poitoi also son t that tuno, 
■and, if po isiblo, m ft moio i>oifcot mamui than tlio o lluns Bo 

poileotly and distinctly woio the sounds of tho tunes tiansmiltcd, 
that good instrumental poifoimois could hayo had no diflloulty in 
keeping time with tho mstiumoiits at this end ol tho wires**’ * 
Thai a pianist m Xjondon shoidd cxeouto a fantasia at Pans, 

w Oiuimljers Y fl Papoia for the People, vol ix No 71 
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Bi nsbcls, Boil in, and Vienna, at tlio snmo moment and with tlio 
eamo spmt, evprcEision, and pieoision as if tlio lusti uraonts, at 
those distant places, weie under Ins fingeis, is not only within 
the limits of pi aoticahilitj , but 1 calls pie seats no othci difficulty 
than may mibo fioni the expense of thepeifonmmces biomwliat 
has been just stated, it is cleai that the time of music has been 
already tiansnuttcd, mid tlio pioduotion of tlio sounds does not 
ofiei any nnoio difhcnlty than the punting of tho lotlois of a 
dispatch 

23S A gicat celenf\ of transmission is claimed foi tho punting 
telegiaph of House, so gioat, that if the claim bo i\cll founded, it 
is a rnattci ot smpnso that it has not supeisedcd tho Moisc tolo- 
giajih m tho United States, Tvlioio competition is &o sharp and 
action so fieo Accoidmg to Mi Tmnbull, T\ho ought to ho con- 
sulci eel an nnpaitial asscssoi, at least botucen mvontois who me 
both Amoncan, tho oidinmy lato of tiansimssiou of tho nnpioud 
House mstiumopt is fiom 30 to 15 woids, printed m full, pci 
minute, which would ho fiom 16o to 200 lettois lie adds, that 
busmess-mossagoB aie scut at tho into of 200 to 250 lotlois pci 
minute, and that m one case 365 leltcxs, tiansirntted fiom 
Heu loih, have been punted at Utica, distant 240 miles, m 
one minute 

In a utton estimate supplied by the dneotois of the IIouso lines 
to Mi Jones,* it is also stated that, acoidonts apait, tho nveinge 
mimbci of uoifls tiansirntted on a singlo xui e poi mmutc muj. 
punted in full bj tho telegiaph at thou place ol destination, is 
fiom thuty to thnty-Jho , but when as m neuspapoiH alibi o\ia- 
tions aio allowed, tlio late is titty It is stated foi oxamplo that 
tho pioeocdmgs of the domooiatie stale com cntion in tho autumn of 

1850, containing 1000 woids, weie tiansirntted fiom fc} mouse to 
Butlalo in two horns and ten minutes, being at tho into of 51 
woids pei minute It is evident that m tins tologiaph, like 
otlici s, much depends on tho ability of the lelogi nphist, foi it is 
stated that one tologiaphist on tlio lino lias tiansnuttcd J05 loltus 
in a mmutc, being at tho into of siv pci second 

Wlion it is considoicd that this telegiaph deli\eis its moss (i ao s 
punted m tlio oidinmv Homan oliaiactcis, while all thootluis 
mjnactioal opoiation doli\ ci thorn cithci in \ l Bible signs oi wnU.cn 

oijilicis, which must ho mlcipiotcd and taken down m oidunuy 

wilting befoio they can scivo anj useful puiposo, tho vast 
Buponoiity of tins sjstom ot IIouso must bo coiihpiououslj 
manifosl, supposing of eoui so that the lepoits and o stun at os above 
pioducod mo ^ cnlied bj the actual poifoiniauoc of tho mstiumont 
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239 Although the chst mco to w hi oh the dispatoh has to bo 
sent cannot bo said dircctlj to dilcct tho colontj- of tiansimssion, 
thcio mo ou oum stance s no\oithclcss which m piactico lcndoi tho 
tiansimssion to gicat, slow ei than to lcssci distances 111 Frnopo, 
foi example, stations sepai ated by gioat distances, aie geneiall , \ 
m dttfei ent counliics, and tho tclegiapluo lino which connools 
tliom often passes tlnough Bc\einl diftoicnt stales in winch 
difloiont tolcgLaphio systems aio used, and vlieio it is not pincli- 
oable to put tho w lies pi oc ceding fiom one dn cot ion in immediate 
conncotion w ith those which piocccd m anothei In suoh oases 
tho messages which nm\ o must bo takeu do mi and 1 eti ansmittod 
in tho dneotion m which tlioj aio intended to ho loiw aided, and 
on this account alone, tho time of ti ansmission is augmented, at 
least m the latio of the nunibei of buoli lepotitions yluoh aic 
uoccssnxy But besides this, it xaioly happens that a message 
on am\mg at Huoh mtoxincdiato station can be at onto foi- 
W aided It must wait its turn unless tho wncs happen to be 
un occupied 

And o\ on though it may bo pi aotieablo to establish a dn oct 
communication between two distant stations by putting the wno i 
m immediato connection, moic ox h ss delay must ncccssanly take 
place Tho tolcgiaplnst who tiansnuls, must fust send a moss ago 
along tho lmo to all tho mtoi mediate stations to lccjpiuo tho w irk 
to bo uiutod foi dn cot commumoation At these mtoi mediate 
stations, tho w lies may be omplojxd, and tho message must wait 
until thoy aio lice 

Thus, although it bo Uuo that sofni as tho clootiic fluid und the 
appai atus by wlnoli it is ti an si nit to d aio conceincd, tlio oio 
capable of sending a mossngo fiom polo to polo in an mappiooiablo 
mtoival, 3 ot tho mnolunoiy of tclcgiaphj as piaetically eonatiueted 
pi eaonts causos of delay which pio^ont m nuuij easts tins ^ast 
colei lty fiom being called into notion 

Until vcij lccontly, amessago ti ansmittod fiom Milan to Pans, 
being noccssai lly b out louml byTiichto, Yit nna, Beilin, and Buisscls, 
was moio than twentj -foui liouia in leaching its destination 

Besides theso causes of delay, thcio aio, liowowei, othcis Tt 
has boon statod that the intensity of tho orniuit is duninisliod, 
<etei (s pm ibin t as the distance is augmented When ti ansmission 
theiefoio to gioat distant cb is lctpmcrl, ^aiious expedients, at 
mtoimcdinto stations, such as iolaj battoiioH oi lolay magnots, 01 
both, aio icqmiod, and notice must bo given to apply theso o\ on 
when thoy aio piovidcd 

Tho chancos of mtonujttion by l cason of dofeotivo insulation 01 
acoidonts to tho wnes, aio also mcicnsed m xuex»oilioii to tho 
distanei 
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210 As mny bo n atm illy Gvpeotod, tlio most fioipioiit examples 
of dneefc telegraphic communication to gieat distances aio supplied 
"by tlio United States 

On the lines of tlio O’ Re illy Company ofNowYoih,* messagos 
are daily tiansmitted without any intermediate repetition to a 
distance of 1100 imlo s , that is Horn Now Yoik to 1 ouismIIo m 
iKentuoky 

“To do this, it is found necessary to place two bat tones m tlio 
on cuit at a distance of 100 miles aptu fc, tor tlio pm peso of renew mg 
tho olootno oiuiont, paib of wlucli escapes from defooliio insula- 
tion and atmospheiio cansos T lioi o is no doubt but that, m 
a iuoio advanced stngo of tolegi aphmg — which maj bo but a 
short trnio honeo — Now Oilcans mid Now York will bo pi i< od m 
instantaneous communication with each othei To eiuiblo this to 
take place, lequucs, m tlio hist phice, a lmo substantially built 
and thoiouglily insulated It may bo lomaikod, that it is but 
two yoais smeo, when to telogiaph 300 miles on a single oi 
unbiokon cnouit, was eonsideied a feat, now, fiom uni>i omonts 
made since thou in telegraphs, wo oan send ovoi 1100 miles 
casioi than we could 300 at that timo In our Cincinnati ollioo, 
two years ago, and until 1 ery lately, they used a separate battei y 
for each lino 1'iom a sones of osipoiimonts made, ono single 
battei y, of no greatoi sfcicngtli than thoso foimoily used, now 
works eight distinct and sepaiato linos, with no apparent diminu- 
tion of stiength, and at a gieat saving of o"vpenso to tho 
office J, *j 

A lopoit of the diicotors of tho Now Yoik Hum linos state i 
that mossnges aio tinnsnutted by them, without being lowutton, 
fiom Now A oik to JBufLalo, a distanco of o00 miles Tins is dono 
without anj intermediate iclaj batteries oi magnets 

Tho cliroctois of tho Moi so lines at New Yoik lopoit that 111 oil 
telegraph messages liavo in somo cases been aetuallj ti ansnutted 
without mtorincdiato i opctition to a distanco ot 1 oOO miles 

211 Tho jiiomptitude with which dispatches aio ovpediU^l, and 
tho oclont 3 with wluoh they aio tiansmitted, will ho greatly 
piomoled m all oases by an umfouu sj^stom and organisation 
being established upon tho linos ovoi wluoh they aio tiunsimttod 
No gicatci cause of delay oan ovist than that which, aitsos 
fiom diversity of tolegiaphic i ns ti union ts and language Jiluoli 

* Tho Araoi lean Tolegiapli Companies aio subject to such constant 
changes, that it may bo necessaiy to state hoi o, onco fm all, that tlio 
imincB and denominations to wluoh wo rofoi me those which woio ciuiouf 

in 1353 4, hut wlucli nmj ho changed before these slitets oonio into tlio 
hands of tho readoi 

\ RopoitofMi O Reilly Jones’s J1 Tel , p 101 
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inconvenience, ovpcnso, and delay also niisc even m cases wheio 
snmlai instillments and ciphois 010 used, liom a want of 
umlonnity m the \ anous piuts of tho appaiatus, and m tlio 
sysloitiH of abudgments which aio adopted m tho language 
Wliiie {lie mstuiments and tlio paits of appaiatus hav o been 
eonsli tided of 'vailing paltoins and si/os, thoy cannot ho xeadiiy 
loplaced in crises of wealing out 01 accidontal fiactuic Tiy tho 
adoption of ono umfoini si/o and pattern, depots ot all tlio paits 
may he pio\idod, fiom wliioh any station which may ho stopped 
by an accident a an bo immediately supplied intli the pait 01 paits 
wlueli 1 crpm o to ho leplacod Anotlioi advantage incidental to 
mioli umtoimity is gicatoi economy m tho mamtcnanco of tho 
appaiatus and lines 

linpi esfecd uitli thoso oonsidoi at ions, a laigo ninjoiity of tlio 
Amenenn telogiapli companies lia\ o fonnod thomsolvcs into a con- 
lodeiation, wluoli meets annually at "Washington, and n Inch is 
peimanently icprcsentod tlieio by a peimancnt comnnttco and 
icoictai y 

Tins body lias published lcpoits o on taming many impoitant and 
mtoii slmg statistical farts, and has adopted measmes mth a mow 
to tlio e stabl i shmont of a oontial depot foi the Bupx>ly of allaitiolcs 
nceessai y Iot tho mamtonanoo of* tho lines and stations, of good 
(pialily uiid tit fan pliers Tho societal y of the comcntion, Mi J 
l* NluiJlnt i , lias commenced ilia jiuhl l e at 10 n of a monthly peiiodical 
devoted to suhjoots duoetly and mdnootly oonneoted *\vitli oleotiio 
telogiapli a , and as not less than nine- tenths of all the Amoiiean 
lines, us well as those of contiguous states, me woiked with 
Moihds lnslLument, it is pu oposed to lcduco it as speedily as pos- 
sible to ono umfoim xiattoni, so that its pails, as well as those of 
tho battei ics, may bo aiwuys loady to bo supplied meases ot lailiuo 
oi Incalrtigo, tho like paits fitting lgdiilci ontly all mstiumcnts and 
all apx>m atus 

Tho h alto nes myaiiably used b\ tho Amoiiean telogi a^ilis aio 
thoso of Gioyc, each element of wluoli oonsists of a cup of ungla/od 
oai tluum at o, jilaocd m a glass tumble i of ocpual hoight and giratoi 
dumu'Ui A /mo oylmdti is let down between tlio glass and the 
tail lie nwaio euxi, and a platinum oylmdoi is lot down into tho 
ouilhomvaio cup The space between tlio ciixis is thon filled witli 
acidulated watoi, and tho caithenwaio oup is tilled with pmo 

nitno ticul 

Such being tho batLones, the m tides of consumption m tho 
woiknig of tho telogi aphs aio onumoiatod as follows by the 
seme tiu y of tlio convention — * Niluo and sulphmio aoids, /me, 
(jmoktuli oi (foi amalgamating tlio /mo, d,o ), skeleton foims ioi 
messages, ink, enyoloxios, pionoils, and pens 
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Luom btatiHtKal data collected by thu Kfuilmj, it won fmuul 
that m IH5.3 tlio annual cunHiunption mul (onto! Uknu iiuitaml. 
is ay as- followH — 



ijmuitUftJf 

1 H tl 

Ifit 1 ic acid 
btilphuuo m id 

Zinc oylmdciH 

Atoi amy 

l*oi inn I 01 mcBNif^is 1 

] n\ oloxios i 

Pl 11 s 

Pencils 1 

J0i>«80 lh 
/10000 lb 
KJfiOO Jti 
8000 lb 

1(1,000000 j 

0,000000 
£7(1000 

50000 

tl ID > 
5110 

too * 

( ill 1 J ' 

50dU i 

JlH<» | 

5(11) 


I l . l ' 

Xheso lelmiis, including only tlio xohuKs of thn lnu*H w mlted 1 13 
tlio Moiso inalnmienls, about nma-lontliH of l ho wliolt*, would 
acquuo to bo moi oust'd. 1 j\ a ninth to obtain, tlio total oonsmnplmn 
It appcais, thoiofoio, tlmt on tlio lm<>« o£ tho tTiutod HlaC-i m, 
llio munboi of lult^iapliio mowBa^cB iiuinmiiUtd in 1 S 03 cxcoi it* tl 

imix ^IJIl TONS I 

un i si m 01 mi incjuir miinmii 

212 To foim an istnnato <»1 tlio 11 mu to tin <h<1in 

i.-olcginph subscivos, i< uould Ik ikiomhiu\ to olitnin n input 1 *>l 
tlio Bubjeots of tho niCHsa^es olaKsifud, with (ho 11 111 ! no lmmlu 1 
*iC oaoh olnsH, uluoh aio liaiiHimltotl horn and nu< nul In tin 
olnof tolegiapluo atiitums Alllnuiftli wo lut\o not bun ablo tn 
inoouio to any « \ tc*nt Hiiah data, houio notion mu - ) hit 1 e»lh » U d 

is to tlio way m wrhiah thiw now hi anal, ootmnoioial, unci fmh(n«nl 
iigoit is employed, fiom huoIi HoaUritd BtaloiiKutH mid nntuui uu 
avo lm\o boon onabli d to oolloot liom \auoiiH noun oh 

It appoaia that Ibo piounhn^ mibjootR ol tho dittjmii In -1 
"vuij aecoidmg to tlio atalion fiom oj to %vhioh tiny tnomitt 
tilnis, a-s might natmally l>o ovpecitud, 111 lingo umiunuoml mint *, 
Buoli an Livoipuoi nnd (llaHgow, I hoy an ohitdlj ingrourrl )i^ 
niusHOgis o£ 11101 eantilo Jlima and bnsInoMH Tlum piitvinlinu 
« xth joots also %aiy muoh with tho mamn ol tlmjoiu in 

Kamiiu'i , tin mosHagi 4 ol tiadonmou mo guatly muHipHt d m 1 on« 
KGqnonoo ot tlio ninnhui tmiiHimltod l»y dUudmt lit piniahahln 
ci-itudcH, Hnoh as Huh, fiml, Ao , wluoh must ho nupplu tl 111 
a. emulated quantilteH Avitli tho guuft hL pionijildutlo 

Wo lm\« obtained Jumi lim niimugd of tlio Kngludi uml 

Jimh niagnotio telogiapli umipain^, tho iol lowing (du^HjIlontitm uV 
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no ally *5000 dispatcher which passed thiough the La oipool ofllce 
in the oaily pait of the picsent ^ oai , 18oi 


Gioneial moiohants 1951 

StooL and slim o tiansaotioiiB 1 1 11 

Ship in sunns, brol ora, Ac 389 

Ranking messages 315 

Coi n rlealei s 272 

Retting 2*13 

Poi soiml and domestic * 201 

Gonci al bvokoi s 117 

T I tide sinon 5 0 

Cotton btoltois, Ac 31 

Law 31 

Political b 


4908 


2 Id JIi W alkoi gives the following list of tho subjects of 
disjiatoliGs sent tluougU tho ofReo ot tho Eleotno TVlogiaph 
Company, as a spooimou of tho uses winch tho public mnlco of this 
mode ot communication 


Accident a 

Announcements 
Appom tmont s 
Aiiivala 
Auesta 
Rnnkoi s 

Reds 

Bills 
Rntlis 
Commotions 
Coimaol 
Com mis 
Coi pa 


Customs 

Deaths 

Rcpai tuiC') 
Dispatches 
1* lections 
3 "j lope meiits 
L\ju eases 
Lunds and Shines 
Govoumicnt 
Health 
Hotels 
T ndgmonts 
Lobt luggage 


Mtukots 
jVhdicul aid 

Motcoiolu^y 

Missing tiains 

Mmdois 

ITows 

Nxuses 

Oi dors 

Passengers 

Payments 

Police 

Political 


Post lioiseSj 
Itoporteis 
Remittances 
Respite 
Robbci ics 
Royal inovomonta 
Sentences 
Shipping ifows 
Ship stoios 
Tui t 

Witnesses 

"Wiocka 


It is obvious that tho uses, wholhci poiaomd oi oommoioial, of 
tlio tologiaph, aio lostnoicd by tho tan IF, and by tho necessity oi 
disclosing tho contents of tho dispatches to tho tologiaph agents 
In 1- n gland, tho lattoi obslaclo may m somo cases bo sm mounted 
by tho uso of a oiphoi f T3io crphGi must, howoYoi, always consist 
ot a tianaposilion of tho lottois, smeo tho tologiaphio signs only 
oxju css lottcis, and besides Hus, it can no\ oi bo used on suddon 
oinorgonoioH, masimioh ns it supposes a pio> ious oouooxt between 
tho coiiosponding parties 

add Tho obstacle to tho ox tension of tho uses of tho tologiaph, 

oicalcd by tho land, has been of lato gienlly lessoned by tho 

o on Biddable i eduction of tho puoos of transmission, and it may ho 

hoped that oro long tho coinpamos and tho public will discos oi 

that tho intoiest of tho ono and tho ooiiYomonco of tho other ayiU 
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1)0 bostinomoted by a still fiuthoi i eduction of puce, and a still 
Itutgoi use of this mode of mtei communication 

It is pr ob able and de suable that something appioaohmg to Iho 
umfoim postage system may eventually ho icaliscd m the tolcgiaph 
Alieady a ceitam stop toy aids suoli a system 1ms been made, smeo 
foi a fixed sum messages of apiesonbed length can ho tiansmittod 
to all distances exceeding a certain limit 

In the absence oi exact statistical lopoits of telcginphio 
business, it may not bo umntoiestmg to gno some examples ol 
the uses of tills mode of communication 

245 In the management of lailway business m all couiiliits, 
hut m oi c espo daily upon oui oivn cvoi eioudod and o\ei-u oikcd 
lines, the telegraph has become an rndisp disable accobsoi^ , -without 
which this mode of locomotion would ho depmed not only of its 
oflicieiiey but its faafety Consequently tho i ail ways in most 
countiics have becnpioMded with Tines of telegiapli oxpiessly and 
exclusively loi then own nso, independently of tlioso winch aio 
appiopnatcd to tho public soivioo , and on tlio continent such 
telegiaphs aio usually alphabetic, that is, sueli as convoy then 
messages by j)omtoi$, which aio suoecBsively directed to tho letteis 
of the nouls, so that any of the min ay officials who can load, 
may ho able to mteixuet a message which ai lives, oi to tiansimi 
one to a distant station 

To lllmtiato tlio last utility of tho telegiapli to the lailu a} , 
Mi W ftllcei states that on the lines of the South Eastern Company, 
m tho space of tlueo months, upuaids of 1000 messages base bt cu 
occasionully r tian suntted, being at tho o\ci age i ate of neaily >0 poi 

day Ho gnes tho following as a lough classification of then 
subjects — 


1 

Concerning 

oi dm ary trains 


nos 

2 


Special tifl.ni b 

129 

3 


Can.iages, tiuchs, goods, sheets, 

79 n 

4 

k _ 

% y 

Company's scivants 

007 

5 


3 ngines 

150 

6 

>1 

Jihficellnjieons nmttois 

102 

7 

J t 

AIe«sages foi winded to othci stations 

Total 

199 

1110 


210 Tt has been alieady stated that poi table telogiaplis aio pio- 

\ulcd m sonic paits of tho continent, and m Fiance m pax tioulai , 

with whioh the conduclois aio pioyidod Such tolegiapha hayo 

also' been conti ived m this couutiy', but wo aio not awaio of then 

piaotical ad(q>tiou Ey these Iho oonductoi of a ti am can, whcnovoi 

the tiam is stopped het'wceii stations, whether fionx accident oi otliei 
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cause, grvo nnmcdiato notice to the pie ceding and succeeding sta- 
tions, so as to pio\ont a collision "by a following tiam o\ ci taking 
that w Inch xs accidentally stopped, 01 if necossai y ho can call for an 
engine to cany ontlio tiam, 01 anj otlici aid that may he leqiuicd 

- IV Notices oi tl io passing, stalling, and aimal of tiains aie 
how eve i transmitted fiom station to station, quite independent of 
anj accidents that may anse, so that all the station-masteis, so 
fai us lolatcs to the nun cm cut upon tho lino, aio endowed with a 
soil of ommpt essence , so conscious aio they of tho possession of 
this power and itsAaluo, that then hmguago is that of poisons 
wliu actually be t what is going ou at a ast distances from them 
Tims, as XFi "WXilkci obsci^cs, thoy aio in the common lmbit of 
saving — u I just saw tho tiam pass such oi such a station,” fifty 
miles distant ptihnps, when m loality all ho saw was the deflec- 
tion oi tho needle of then tclogiapli 

** If li uns aio late, the cause is known , if thej aio m distiess, 
help is fumn at hand if they aio licai y, and piogioss hut slowly , 
llioy ask and have moie locomolwo xiowei utliei sent to them 
oi pit pan. d against then am\ nl , if tlicio is anything unusual on 
tho line theA aio foie warned of it, and so foie u mod, if o\ e i due , 
tho old pilan of sending an engine to look aftei them lias bccomo 
oh soli ti —a lew dtlb etions of tho necdlo obtain all the mfoiiuation 
that is leqmiod * 

Tho utility of special tiama is well known Nows of the utmost 
imp oi t ant e j oi a go\ eminent coimoi hcamig tlisp at olios of the 
gi cutest uigcncy aunos it one of oui poits and demands a tiam 
ua/rtHfii/ to pomcylura to London Now m such cases it does 
not ofk n lm]jpen that a disposable engine is found at the station 
whcio tho demand is piosentcd, but tlie tclogiapli sends a dis- 
X>atoh along tho lmo, cilling one fiom the neaiest station at 
Avluch one can ho found, and when tho engine has been 
obtained tlio special cannot staifc with safety unless tlie lmo is 

clouted ioi it 

Tho telogiaph again mtoi poses its aid, and sends a notice along 
tho line of tho moment of stalling, fLoni which, combined will i 
the known speed of the tiam, tho exact moment when it will pass 
o\ eiy hi at ion upon tho lmo is known, and of com so the lmo is 
tit mod foi it, and all dangoi of collision i amoved IIow fioquont 
mo tho o oo as ions foi appoalmg to tho tologiaph foi this aid 
without winch special tiams would not only bo less iapid, but 
infinitely less safe, as well foi them solves as othcis, may bo seen 
by loioienco 1 q the analysis of dispatches wo liavo given above, 
Lorn which it appeals that in tlnoo months, upon tho South- 
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1*3 astern linos, thoio weio not loss than 429 messages lospectmg 
special tixiins, that is at the late of about ii>o pci duj 

248 In tlio geneial mating onion t of tho tiafflo upon un notivo 
lino of milwaj, an incalculable amount of capital and out lent 
o'cpondituie is s n\ ed by tho tclegi apli 'Without it lolling stock 
would roomie to be provided in much gacatci quantity, and a fiu 

gieatoi unpi oil table wcai and toai by nsoloss tups, ot what in 
loilway language are called “ om-ptics,’’ would take place By 
the telega apli, as wo Imio stated, each station -mast oi is ubiquitous 
so fai as the lino is concerned IIo knows whoio enmages, 
waggons, ti ticks, shoots, and ongiues arp to bo found, mid liow 
many of them, and ho culls by tho tologiaph so many, and no 
moie than ho wants, and at tho timo ho wants thorn, Jiom tho 
neaiest 01 most conyement station whoio they aio to bo obtained 
Bofoie tho ostablishmont of tho tologiaph, some of thoso objoots 
were impel foctlj at tamed by means of pilot engines, tlmt is engines 
talung no \ chicle, which habitually urn along the lino to cany 
messages fiom station to station As an evidence ot tho million so 
saiing efieoted bj the tolcgiaidi m the inaotioal w 01 king of mil- 

ways, Mi "Walker states, that tho cost of maintaining and woiknig 

a single one of those pilot engines, (all of which linyo been supi i- 

seded by tho telegmph,) amounted to a gioatei sum than is now 

lequired to dofi aj tho cvponso of tho entno staff of tologi apli 

dorks, and tho mechanics and lab 0111 ci & employed in oloanmg and 

lopairmg tho mstiumonts and maintaining tho mtoguty of tho 
lino wires 
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CHAPTER XII 

249 Prevention of accident a — 250 Its uses in the detection of cinne — 
251 Pci mortal and domestic messages — 252 I- lectno nows looms — 
253 I’olcgiapli extonyivclj used. in the United States — 251 Much 
used foi comm ci co — 255 Bums paid foi tel Graphic despatches by 
mci can tile films — 25(1 3- xteimivcly used by Amencan nowspapois -■ — 

257 Itlustiation of tho utility fin political pmposes — 258 Illustm 
tions of its doinostic and general use — 259 hecieoy of dispatches not 
gcnoially sought foi — 250 Via bat oiphoift of moicantilo films — 201 
Oipheis foi newspaper reports — 202 Association of New Yoilc 
lomnals — 203 Spmtcd cnterpuso of New Yoilc “noiald” — 201 
Use of oicctuo tolo^iapli m dotoimumig longitudes — 205 In pio 
duong hoiological umformity 


21 ( ) AjMOHG tlio senous iniUuij ueeidowta ivlneh might lia%c 
boon, ox actually m oio pi evented by Llio tclegi apli t tlio following 
Uavo been mentioned — 

In a sloim, tlio wind blow a flint-class uulwaj etuuage, which 
L v unN Lids Musru\i op £>cn noi a 81 
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stood in. an open shed at a see oil declass station, and putt me, 
it in motion upon averv level lino, sent it fLying with accele- 
rated speed to tlio terminal station No tclegmph at lljat time 
existed to w am eillici tho in tci mediate 01 toimtiial stations ot 
the event and tlio appio aching dangei Tho volnolo vva 
actually bloion ovei twenty -ono lilies of lailwa^, hut tlio tup 
it thus to ole ocem 1 ing foi Innately at an lieui of tlio night win n 
lLttle business v as going on, it camo to icst without any c ilu 
imtous losult 

3 Mi ^Vhllcei mentions tho follomng — 

“ On Now "STeai’a 13 ay, ISoO, n eatastiopho, which it is fuutul to 
con template, u ns av 01 tod by tho aid of tlio tclegi aph A collision 
had oecm red to an empty tiam at Criavescnd , and iho dmci 
haying lcajicdfiom his engine, tho lattei stalled alone at full speed 
to London Notice was munediatolv given by tolcgiapli to T oudon 
and otlioi stations , and vlulo tlio lino was kept oloai, an ongmo 
and otlioi aunngements were pi epai c d as a hutticis to icecivo tlio 
runaway Tho sup on nt on dent of tho lailway also stalled down 
tho lmo on an engine, and on passing tlio lunaway, ho levelled 
lus engine and had it tiansfoiicd at tho next ci os sing to tho up- 
lmo, so as to he m tlio loai of tho fugitive , lio thou started 111 
chase, and on ov ei tailing tho otlici, ho ian into it at speed, and 
the duvci of his engine to oh possession of tho fugitive, and all 
dnngci was at an end Twolvo stations vvoio passed m safety it 
passed "Woolwich at flfteon miles an horn it was within a eouplu 
of miles of London bofoio it was niiestcrt Had its apinoaoh boon 
unknown, tho moio money value of tho damn go it would have 
caused might hav r o equalled tho cost of tho wholo Into of 
telegraphs They lmvo thus paid, 01 in a Inigo pail paid, ibi 
thou ei cation 

(< As a eon t last to this, an ongino, sexuo months piov lously t 
staited from New Cioss tow aid London Iho Ihsgliton Com- 
pany have no tolegiajihs , and its appioaoh could not be 
mado hn own Piovidentially, tlio ainval iilatfoim was cleat , 
it ran m, canning tho fixed buffci bofoio it, and knocked 

down, with high if uL nolonoo, tho wall of tho paioels 
oilEco ri 

2 o 0 Among tho genoinl uses of tho tolegiaph to tho public, 
many examples of tho detcotion of oitma aio mentioned It m 
gonerally known that tlio notououj Tawoll, aftoi tho commission 
of tho imudoi, stailcel foi London fiom Blough , by tho Cheat 
"W^ostein llailway Notice of tho oinno, and a dcsoiiplion of lus 
poison, lioviovGi, flow with the speed of light along tho wnes 
nud funvod at Paddington so muoli oailioi than tlio mm - 
deiei lumsolf, that upon his ainval ho was iccogni oil, tiaokeil 
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fiom placo to place, finally appi oh ended, liiud, con\ xoted, and 
executed 

Ono night at ton o’clock, tlio chief cashier of tho hank lcoorvcd 
a notice tiom Livoipool, by oleotiio tologiajih, to stop ceitam 
notes Tho uoxt morning tho desoi iptions weio placed upon a 
cnid and gnen to tho piopoi officci, to watch that no person 
exchanged thorn for gold AVithm ton minutes they weie pie- 
sented at tho conntoi by an appaiont foieignor, who pi o tended not 
to apoak a woid of English A cleik m tho oflleo who spplco 
German mtonogatcd linn, when lio declared that lie had lccerved 
thorn on tho Exohango at Antwcip six weeks hefoio Upon 
1 of cron oo to tho hooks, howovoi, it appealed that the notes had 
only been issued fiom tho bank about fomteon days, and tlioiofoio 
ho was at onco detected as tho uitcici of a falsehood Tho ioniblo 
Ponestoi was sent foi, ulio foithwith looked him up, aud the 
notes woio detained A lcttei was at once wiitlon to Xavoipool, 
aud tho leal ownei of tho notes oarno up to town on Mondn\ 
morning Ito stated that ho was about to sail foi Amonca, and 
that whilst at an holol lio had exhibited tho notes Tho peison 
m custody advised him to stow tho valuables in Ins poi tmantoau, 
as Livoipool was a vory dangerous place foi a man to walk about 
with so much money m his x^°°kot Tho ounoi of tlio piopei ty 
had no 40011 ei left the house than hi a advisoi hioko open tlio 
poi tmantoau and stole tho piopoi ly Tho thief was taken to tho 
Mansion-House, and could not mako any defence , Tho session a woio 
thou going on at tho Old Bailoy Though no ono who attends that 
couifc can doubt that impaitial justice and lomcnov aio admims- 
toied to tho pii&onoia, yet fclieio is no one who does not maxvol at 
tho tiuly lailuaj -speed with wluoh tho tuals aio conduoted By 
a littlo aftoi ton tho next morning — such was the spoed — not only 
was a tiuo bill found, but tho trial by pottj-jiuy was concluded, 
and the tlnef sentenced to expiate Ins ofTonco by ton yoais* exile 
fiom lus native countiy 

I tako tlio following illusliation of tins fiom a recent ailiolo 011 
tho suhjeot wliioli apx»oaiod 111 tho < f tiu art oily 11 o\ low u 

Tho following is extmotod fiom tlio telegraph book piosoived 
nt tlio Paddington station — 

Paddington, 10 20 v m — ‘ Mail ti am just stmted It contains 
tlu 00 thiovea, named Spftnou, Dim ell, and Spiu goon, in tho hist 
compai tmont of tho fouith lust-class canuigo 1 

(< Slough, 10 48 a ar — 1 Mail tinm amvod Tho office* s hate 
cautioned tho tht 00 thieves * 

tf Paddington, 10 CO am — •* Siieoial tram just loft It contained 
two thioves ono named OUvei Maitm, who is dicssod in black, 
0) ape on his hat , tlio otbci named Fiddloi Dick, m blaok tiousois 
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and light hi ouso Both in the tlmd compai tniont of tlio fust 

second-class carnage J> 

“Slough, 1116 A , m — 1 Special ti am ai i i\ ed Oflicois liaro 
taken tlio two tlnovcs into custody, a lady having lost hei 
hag, containing a pui so with two bo\ cicigns and somo silioi 
in it, ono of the eoi eicigns vas sworn to by tho lady ns 
having been hoi piopcily It was found in I< id die r Diok’s 
watch- fob ’ 

** It appeal a that, on the amvftl of the tinm, a policeman opened 
tho dooi of tho * tlmd comimitment of the fust soeond-olnss 
cniiiigo J > and ashed tho paseengcis if they had missed anj thing f 
A scai eh m pockets and hags aceoidmgly ensued, until ono lady 
called out that liei pm so was gone 1 Ifiddlei Dick, you ait 
wanted/ was tho immediate demand of tho polioe-oflioei beckoning 
to tho output, who cflmo out of the carnage thundci stiuok at 
the disco i ei y, and gave himself up, togethei with tho booty, 
with tho an of a completely hoaten man Tho eJteot of tho 
oaptuio so oleveily bi ought about is thus spoken of m tho telegraph 
book — 

tf Slough, 11 ol am — f Soveial of the suspected peisons who 
came by the vanous down-tiauiB aio luikmg about Slough, 
utteimg bittei liiveetn, es against tlio tclegiaph Ifot one of those 
cautioned has >entuied to pioceed to tho Moiitcm 1 

tf 35vei aftei this tho light- tin goi ed gently avoided tJie 
i ail way and tho too intelligent companion that iftn be°ido it, 
and betook themselves again to tho load — a leiiogiado stop, 
to which on all gioat public* occasions they continue to 
adheie ” * 

251 Ono of tho consequences of the high piioo of tiansnnssion 
is that peisonal and domc&tio messages aie most genoi ally conimod 
to cases of uigonoy, and often of distiess, painful oi ludioxous, as 
tho ease may be Poisons m easy on oum stances, it is tiuo, often 
losort to tlio tolcgiapli to giatify a capiico oi to obtain some 
object ot gi atiflcation foi wlnoli they aie impatient Tlio mixtuio 
of subjects winch tho agon to in rapid succession load fiom the 
needles, is most ouiious 11 Wo hn\ o/* says Idi "Wallcei, “oidoied 

a tuibot, and also a coftln, a dnmei, and a physician , a monthly 
muse, and a si tooting -jacket , a special ong me, and a oil am- cable , 
an oiliooi’s uniform, and somo ^Vonham-lako 100 , a cloigjman, 
and n counselloi *s *\\ig , a loyal standard, and a liampei of v mo , 
and so on Passing ovor the blaok loathoi hag which somo ono 
e\ oi y day appears to lea\o m some tiam, passongois have lccovercd 
luggage of most miscellaneous oliainotei by moans of tho tolcgiapli 
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In the tiams have been loft a pan of spectacles, anti a ])ig , an 
unibiella, and I*aym tVs Nineveh a pm so, mid a banol of oj stoi^ , 
a groat-coat, and a bxby, and boxes and flunks, ei ul genun 
omnc t -without numb 01 yi 

2 o 2 Independently of tho dn eel uso inado of tlio clectiio 
tolcgi aph by the gonoial public, foi tho ti msmission ot 
pm ato despatches, tho soioial companies liavo established, 
in laiious pimcipal iilaooa, nows 100ms, whole intelligence is 
fioni horn to hoiu posted, na it ourves fiom all paits of tho 
xv oild 

Tho Elootno Tolcgi aph Company , soon nftci its establishment, 
oponed aubsoiiption nows looms m tho chief towns of England 
especially those of tlio noithem counties, m which intelligence of 
c\eiy dosciiption winch could intei cst tho goncial public was 
posted fiom houi to horn dining tho da-> , immediately on its 
tinnsnuB&ion fiom London These establishments did not, 
liowo\ 01 , iocei\o tho noocssiiij public support, and with one 01 
two exceptions they luwo hcon discontinued Iheio is, howoyci, 
m tlio Lothbuiy establishment, besides ll\o pn\ato message 
dopaitmont, a genoial intclligeiico ofTico, m w hi oh tho nows 
published m tho moining joiunals is condensed and tinmnnllcd 
to tho exchanges ot Lwcipool, Eiiatol, Mnnchestoi, Glasgow, and 
otlioi elnof piovmoinl centtcs of business 

On tho Growings of Fudays, tho London now a is oolleotcd, con- 
densed, and tiansimtted to the oflloes of npwaids of 120 pto\ moial 
Satuiday papois, which thus lecoivo duung the night hofoic 
thou publication tho most lecont intelligence of exoij soit 
lecoixed by tclcgt aph fiom all paits of Euiopo besides tho cm i cut 
nows of London to tho latest moment An example of tho c\tia- 
oidmai^v cfllcicnoj ot Hus dopaitment is given m tho case oi one 
of tho Glasgow Satui d ay journals, which often lecoivea as much as 
thieo columns of tho debates, tiansimttod wlnlo tho Houses mo 
still sitting A sup oi intend on t and foui cl oiks aio oxolusivoly 
engaged m tho business of tins dopaitment, and in tho latlot days 
of the week then ofllco piosonts all tho appi ainneos of tho oditoi , s 
loom of a widely m dilating ^omnal 41 At so-v on m tho morning 
tlm cleilcs mo to ho aeon deop m * Tlio Tunes f and othoi daily 
papois, just hot iiom tho pioss, making oxtiacls and condensing 
into shoit paiagiaphs all tho most nnpoitaut news, which aio 
immediately fionstmttcd to tlio eouutty jiapois to ioim second 
editions Wcvfchci does tho woik cense lioio, foi no soonoi is a 
second edition published m Loudon than its nows, if of moio than 
oi dm oi y mtciest, is tiansmittrd to tlio piovmoea ” Am\ed at 

the olnof places in direct communication with London u swiftoi 
than a looket could tho distanoo, like a lockol it buista and is 
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again earned "by diveiging (branch) whos mlo a dozen neigh- 
bouring toini a ” of less magnitude and nnpoi tancc * 

Besides tins organisation fox tlio goneial ti an amission of des- 
patches fiom one quai tei of tlio gieat metiopolis to another, tlxoic 
aie some cinious special arrangements made foi tlio satisfaction of 
Hie wants of paitieulai classes Thus a tv no is exclusively appro- 
innate d to communications "between the Octagon Hall of the 
Houses of Parliament and the telegraphic station m St Jam os- 
street, tlio centre of the "West-end clubs This par tioulai no 
should ho called the li 1 whippei-m ’ of the House, foi it is nothing 
moie than a call-wire foi members The company employ 
reporteis dm mg the sitting of Paitiamcnt to maho an abstract 
from the galleiy of the "business of the two Houses ns it piococds, 
and this abstiaot is foi \\ aided at iciy shoit mteivals to the ofilco 
m St Janies’ s-stieet, wlioi e it is set up and pt tntedj additions 
being made to the sheet issued as the MS comes in This Hying 
sheet is sent half-hourly to the following olubs and establish- 
ments — Ai thin’ s , Cailton , Ovfaid and Camhiidge, Brookes’*? , 
Conservative , United Service , Atheiuemn, Refoim , Travollcis’ , 
United Umvoi^itj , Union, and White's Hourly to Boodle’s 
Club and Prince’s Club, and half-hourly to the Hoyal Italian 
Opei a The slroitest possible abstiaot is of coiuse supplied, just 
sufhcient m fact to enable the after ~ clinnei H P so to economise 
his proceedings as to be able to finish lire claiot and yet ho in time 
for the mmistenal statement, 01 to count m tlio drvision U he* 
follorvrug, foi instance, is a fac-sumlo of the pi into d abstiaot of 
the debate on the Addiess to hoi Majesty on the declination 
of m *11 — 
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0 {Stating vat ious tians actions and no^otin 
tions w hieh have tal en place with 
Russia 

30lMi L ay ai d appioved of tlio sentiments 

expic^scd 

OlStill spioking 

SOlCoinpaied tlio language and opinions oft (7 1*1) 3' ml of Mnlmts 

dilhnent Membois of the Cabinet, and ; limy xogretted the tone 
called attention to various articles ml taken by tlio Piunel 
tlio * ‘Tunes,” wlucb lie maintained toj iMmiatet 
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0} Still speaking 

Mi J Hall Mas pi q pared to auppoittbc 
war, though not agi-oemgin. tlio iuisjh 1 - 
put for u aid to justify it 

jTho Maiqms of Gianby oxpios'-ed lus 
rogiet at the languiqe used by ceitnin 
memhois of the Government Mitli 10 

tippet to tho I’mpuoi of Itupsm, whosclionns apjournj n. Q 2B 
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conduct regai ding Tinkoy lie vindicated 
Lord Dudloy Stuart 
30 ~>till speaking 

OiLord ralinci stou vindicating tlio ji olicy off 
the Government 

Mr DiBinoh suppoitcd the addicts, but 
Hovcicly enticised the conduct of diflei 
ont AEomheifl of the Onhinet 
Anal 3 fling the hoci et and < onfldentinl cox 
icspondcnce to flhovi that a plan foi the 
paitition of Tuilcey was assented to by 
the Rnghsh Gov eminent m 1811, vvhon 
tho 3’ ail of Abeidv.cn was Seciotuiy ioi 
Foroign Aflauo 

30 1 Lord Tolin IIusslII lcpljmg to Mi I lyai d t 
and thoobsoi vatioiiH of othoi bjw al ci s 
10[Colonol Sihthoip ubsci vat ions 

Tho Address to IIoi MajoHty ngiced 1o , 
and on tho motion of Loid John Russell, 
and second ul by Mr Diniaoli, to bcl 
piosonted by the whole IToiise 
1! b{ iiouhi ADJouimi n 
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** Tlio wire to tho Opera is a bhll moio curious example of tho 
social service- s tho new powei is destine cl to peifoim Au abstract 
of the pioceodmga of Pailiament similar to the above, hut m 

ia posted dm mg tho ijorfoimanco m tho Lobbj , and 
Young England has only to lounge out betw eon tho note to know 
it Disiaoli 01 Loid Jolm Jtussoll ib up, and wliotlioi ho mnv sit out 
tho piooe, or must hasten down to *Wcsfcmmsloi Hie Opci a-houso 
even communicates w itli tho Strand-office, so that messages may 
he sont fiom tlioncc to all ports of tho Kingdom Tho go\oinmcnt 
wugs go fiom Somerset -lion so to tho Admiralty, and thonco to 
Poi tsmouth and PI j mouth hy tho South^^V cstti n and Giotife 
^SVe stern Hallways , and these two establishments will slioitly he 
put m eoinmiiincaiion, hy means of sub ten am an lines, intli the 
na\ al establishments at Doptioid, ‘W'oolwioli, Chatham, fohocmess, 
and with tho Cinque Polls of Deal and Dovoi They aio woiktd 
quito independently of tho company, and the messages aio sent in. 
eiphei, tho meaning o£ whioli is unknown o\on to the tclegiapliio 
oloiKs omployed in tiansmitting it In addition to tho wucs 
all e a d ^ spoken of, stiect binnohes lun fiom Buckingham Palace 
and Scotland Yard (the head police- ollioo) to tlio station at 
Cliaiing -ei oss, and thence on to Found ci's- Com t , whilst the 
Post- office, Lloyd’s, Cupel- com t, and tho Com Ex oh an go com- 
mumoate dncctly with tho conti al office ” * 

Tho JMagnetio Telegraph Comp an j liai o made aiiangcmont i 
bj which tho coiiespondcnta of tlio 211 css aio allowed to doiwiud 
messages iqion an entnely diUcicnt basis, tlio ohaigo foi mlol- 
ligonoo so tiansimtlod, amounting to onlj one -tenth oi tho eluugc 
to the 2 >nhlio, tho mattii being more voluminous, and jiassing 
tlnough tlio wncs at a tune when tlioy aic not otlimwiso occuincd 
The company also siqqihos tho pi oss and now s-i coins m 
vanous piuts ot tho United Jungdom, and psxicually tin oughout 
Ii eland, with nows by conit act, at llie into of about one luill- 
Xienny jjoi lmo of ton woids , andaio enabled to do so, bj making 
mtuulold cox>ios ot tho mfoi mation (whatovez bo its natun) foi tho 
use oi all tlio 2no«s, Ac , m each town 01 dibtucl, thiougli which 
siu h now s 2»assea 

Undci suoh anangemonis, nitelligonco to tho amount of two 
closely in mted ucwspnpoi oolinnnb, 01 moic , daily, is tiansmitted 
be tAvcon all tho slut 1011s, convoying information oi tho vnnous 
shaio, com, cotton, coal, non, cuttle, jnovision, and pioduoe 
mm hots , funs, sluiqnng annuls, toioign and. domostic mfoima- 
tion, Gu/etto nows, Puiliumt-ntaiy lejioits, Ac , Ac Paoh 2>tooo oi 
nows, vihatovci it 1 natuif, obtained 111 one tow 11 ljLing eonvejed 

1 Qwfti teily ItcviOM, h T o OL\\\I\ , pp 130— If 1 
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a// tho le^t, the amval of vessols in Queenstow n, the result of 
mailed m Coilv, 01 of a oattlo fan at Bnllmasloe, affording 
tolligenco foi tho -whole ol tho XJmtecl Kingdom, and vice vasa 
In oidoi to cany out tk »3 system, tlio company emiilojs paid 
> enls, news colleotoia, pai 1 lament ai y 1 epoi toi s, &o 
253 It is a fact well known that the olcotue tclcgiaph is much 
oio extensively used foi all purposes, political, coimneicial, and 
imostio, m tho United States, than in this 01 anj othei pait ol 
mope 13 a foi o tho loduotions -which have within tho last j cm 
t\\o taken placo m tho tanffa, this might fanly "bo e-vplamed 
r tho comparatively small cost of tiunsniission in Amoiioa 
ut since those loduotions woio oiTeotcd, it may bo questioned 
hcfhoi thcio is any dilibionco of cost snflioientlj oonsidoi able to 
plain the vast diffci oneo m tho extent to Inch tlio public, on 
Xioient sides of tho Atlantic, avail them solves ol this mode of 
toi - c onnnuiu o at ion 

Wo shall notice tho question of tho t ai id s lieioaftoi Moan- 
Inlo, whatevoi ho tlio cause, it is ccitam, that tlio piactioal use 
tho tolcgiaph is much moio extended among om ti ansa Hunt ic 
soendants 

dhc tanlls vai\ on difloiont linos, hut it has been estimated 
it the cost ol a message of 10 vroids, exclusive of addicss and 
_,natuic, sent 10 miles, is about 5d , and foi gicatci distances tho 
st maj ho taken at about 0 035cl pci woul pci mile 
Tho classes of messages entitled to pi coodoncc, mo government 
ossages, and messages foi the fmthoianco of justice m detection 
cumin als, Ac j then death messages, vvhioh includes cases of 
rime ss when tho picsonce of a paity is sent foi by tho sick and 
mg Tmpoitant pi css -news comes next, if not of oxtinoidmarj 
tei os t, it takes its turn with tho moioantilo messagos 
ilfjd Commeicial houses i osoi t lai gely to tho tciogi apli Foi ox- 

nplc a pi i bon pui chasing goods m Now "i oik, gives his i cforonoe 
tho mei chant — such lofeioneo being’ peihaps 700 or 800 miles 
vaj fiom him Tiy tho aid of tho tologiaph tho meioliant can 
ii n tho standing of his oustomei, oven hofoi o tho pin chase is coin- 
oted Tlioio me bankeis, biokois, Ac , that leoono and send, on 
l aveiago, six to ton message s poi day, tluoughout tho ycai 
2 Go The man age i of Ilousa’o Jmo ntNowVoik states that Bomo 
mmoicial houses paj to tho oompauj as much as 200/ a-yem, 
id that the uvomgo annual i e o Dipt s fiom twenty moioantilo 
nisei amount to 1 00/ each 

Tlio tin coitus < * lianda Now TTork lniej lepoil that tho tolo- 

apli in used by oommoioial moil to almost ns gioat an oxtonl as 

e mail This can he bottoi lllustiatccl by thonumbox of me a sagas 

nt and i aocivod bo tw eon cities vvhoso comm oicml lolations aro 

B0 



TII13 ELECTRIC TBLhGliArir 


intimate, dm mg the hours fiom. 10 i ar to 5 p ir Poi mstanci 
thoio aio ti an strutted daily, between the cities of How A oik and 
Boston, between 500 and 600 messages, two-tluida it not three- 
foui tlis of which me ti an strutted between tho hours abovo 
named Some houses paj fiom 127 to 167 poi month to tlio 
tologi apli The amount paid by a commercial house is governed 

by the excitement thoie is in tlio maihot ot the paiticulai aitiolo 
they may he dealing in If theie are “ups and downs” m tho 
maikct, money is lavished upon 1 ho tclogiaph fieely 

Tho duootois of tho Moiso New Yoih lines, state that tho annual 
lelegiaph outlay of several houses amounts to 6007 

It often happens that a paity desnes to u eonvoiso ” with 
anothei 100 oi 500 miles oh An houi is appointed to moot m 
tho respective offices, and they coirv oisc thiougli tho opeiatoi 
Cases may ho mentioned of steamboats bomg sold ovoi tho wires 
— tlio one party being in Pi ttsbiug, the otliei m Cincinnati 
Pa oh party viote down what they had to say, higgled awhile, and 
finally oonoliided tlio sale Then correspondence was filed away, 
like otliei messages, and kept foi leicieucc, if evoi called m 
question It iu often used by parties, wlien fiom home, corre- 
sponding with then families Sometimes it is tlio messenger of 
woe, and anon, that of pleasuie In tho oaily part of 18 o2, tho 
Astoi House ot How Yoik, and tho Bui not House of Cincinnati, 
had a senes of telograiiliiG parties An account of one oi them 
was published m tlio Cincinnati Gazette,” the parties con- 
versing being about 750 miles apart 

256 Tho follow uig e vamplo of tho aotii itv of jouinali jiu is gi\ on 
by Mi Jones, who was himsolf a telegraphic agent foi the news- 
papers — (i Some time back the Asia aimed at Quuiantino, noai 
Hew York, about 8ni, wo 3 detained an hour by tlio he ilth 
officei Tho agent of tho How I 7 oik Associated Pioss and of tho 
Hew Orleans Merchants’ Exchange, Mr Jones, to gam but a few 
minutes, had a boat in leadmess when tho Asia brought to A 
small bag containing tho latest nows was handed o\ oi tho sloami l’t 
side, to tho small boat By groat exertions oho gamed Hew 
Yoik half an hour ahead of tho Asia Tho bng was oponed — u 
copy of her nows was handed to us, addiosscd lo Iho MciohnnlV 
Exchange, How Oi leans, signed Jones — to work w o w cut It was 
being transmitted oidi tlio wires amid tlio thumb img of tho 
Asia's cannon, as sho rounded tho point , and a oomploto synopsis 
of hoi commoioial and political nows was icoon od lu Lotiisvillo, 
1100 miles in tho mti-iior, bofoio tho ship had actually reached 
tho oity ” 

Tho managois of tho Moiso Jmo at How York state that, 
duiing tho sittings of coin ontions, oi elections, oi tho am\ nl o'* 
DO 
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stcamoia, often fiom 2000 to 8000 words aio lcpoited On somo 
occasions of inn Let excitement, tho piiyato messages are neaily 
doubled 

Debates of Cong 1 ess aio leecued at an avciage of about 4o00 
'wolds pei day, and transmitted at the lalo of 1600 woids pei lioui 
On tho assombly of tho Legist ituie ot the State of New York at 
Albany, in 1817, tho go\ ci noi ’s message, consisting of 25000 
lottcis, w as transmitted to Now Yoik, 150 miles, and punted hj 
tho telegraph itself m two lioui s and a half 

°57 In his lepoits to Congiess, Mi Moiso has supplied a ai ions 
examples of tho use mado of tho telogiaph by all classes of poisons 
I)iu mg the Philadelphia nots of 18 If, tho mayor of that oity sent 
an oxpicss by lailway, to tho Picsident of the United States at 
AY ashing ton On the amval of the li am at Baltimoio, the con- 

tents of the cxpiess tianspiiod, and the tolcgiaph, which was then 
lust put m opoiation between Baltimoie and AYashington, not 
being r ot established elsewhere in tho States, sont on tho substance 
ot tho despatch Tho Picsident liekl a cab mot council while the 
despatch itself was coming, and had his answci picpaicd 
and dcliveicd to the messcngoi who bi ought the despatch at 
tho moment of lus aurval, who io tinned with it instantly to 
Philadelphia 

258 Nothing is moio frequent m tho United States tlmnolootiic 

medical consultations A patient m oi neni a coxmtiy village 

desires to consult a leading medical pi ictitionei in a chief city, 

inch as New Yoib oi Philadelphia, if torn oi frvo hundied miles 

distant AYitli tho aid of tile local apoihecaiy, oi wrthont it, lie 

draws up a shoit statement of his case, sends it along the w lies, 

and in an lioui oi two leceives the advice ho seeks, and a 

pit3oription Cases nio xecoidod m which clectno mat nagcs have 

been conti acted hetwcon paities sepaiatod one fiom anothci by 

many degices of latitude A conespondcnt of tho auLlicx of a 

pap oi in Chanlheib’s Collection states, that in tho United States, 

“ The telegraph is used by all classes, except tho \eiy poorest — 

tho name as tho mail A man lca\c« Ins family foi a week oi a 

month , ho telogiapliB them of bis health and whcioabouts fiom 

time to time If letmmng homo, on reaching Albany oi 

Philadelphia, ho Bends woid ot the lioui that ho will aim o In tho 

towns about Now Yoilc tho most oi dmai y messages aio sont in 

this way a joke, on invitation to a paity, an inquiry about 

health, &o In oui business wo use it continually Tlio other 

day two dilfoicnt moil fiom Monti oal wanted cicdit, and had no 

Lofoionceu , we saul * Yciy well , loolc out the goods, and wo 

will j eo about it * Meanwhile wo asked oui fucnds m Monti eal — 

* Aio Pump and Piosoi good foi one bundled dollais 00011 ?* Tlio 

J>1 
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answei was immediately lotmncd, and wo aolcd accordingly, 
pi obnbly muoli to om mist 001013’ siupnse The oliaigo auis a 
tlollai foi each mess ago, distance about 600 miles, hub much 
fui fchei by teleginpli, as it has to go a lound to avoid w atei Jt 
my biothei goes to Philadelphia, ho telegiaplis, * How is the 
family? 'Wliat is doing?’ — I answer, * All "well Solos so 
much,’ and so on *’ * 

It has been contended by some, with muoli leason, that one of 
the most sonous diawb icks to tho gcncial extension of the use of 
the eleotno telcgiftph is tlio impi act ic ability of piesei v mg that 
seortoy 11111011 the seal confeis on YHitten concspondonco, tho 
absenco of v, In oh u ould uttcrlj annihilate tho utility of tho post- 
ofhco Tho impei ious necessity of gnaidmg this seciocy luviohito 
is apj>aient in the heavj penalties attached to the luptxuo of tho 
seal, which can only ho c fleeted y\ ith impunity hy a special 
aiithoiisation of a seoietaiy of state To eonfei on the elcctue 
telegraph all the imbho utility of which it is susceptible, moans 
must he adopted, and will, no doubt, ho ultimately adopted foi 
the attainment of tins objeot, tho ’vital impoitance of win oh is 
implicitly acknowledged hy the heavy penalties, the smallest ot 
which is dismissal, imposed in all countiios on the agents who 
disclose the contents ot pi 11 ate tolcgiaphio eoiiospondcnoo 

Such expedients must nevoitheless he ineffectual, foi it u ould 
contradict all tho lcsults of tho common expenenco of life, if 
whut must inevitably he communicated to half a dozen poisons afc 
least, and a copy of u luck is letamed and died 111 a public oiHce, 
could lemam seciet fiom any p ait 10s n lio might liaio a sufficiently 
stiong motive to come to the knowledge of it Put even though 
the disolosuie of private communication a to parties not omploy ed 
m the telegraphic offices should he effectually pi evented by tlio 
piosont expedient of sweating the clciLs to seciocy, and mfLioting 
tlio eon&ccxuent penalties fm tho \10lat10n of tlion oath, still 
m tin ldunls communicating m pin ate c-onfidoneo ono to anotlici, 
wnes to husbands, sistcis to hiotliois, 01 oluldion to x^aienfs, 
haio things to say which it would ho utteily lnloloifthlo, ns is 
most justly observed by tho ronowei already quoted eion (< to 
ste stiangois lead hof 010 thou eyes This is a grievous fault 111 
tho tclegi npli, and it must soonei 01 iatci ho remedied by some 
means 01 othti M 

r lho object might ho accomplished hy tho use of any f species of 
cipher, but this supposes that tho pai ties con espon ding have 
pieviously piepaied tho oiplici, and aio mutually possossod of it*> 
koy Such a condition could only r bo practically fulfilled hy 

* ( * Ghatnbeis s Papers foi the People, \ol h No 71 
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coi l GRpoixd.cn ts } lay mg’ Habitual need of mtei communication, such 
as mcicautilo establishments Intel changing- news of the mu Lots, 
stocks, sales, and otlici commoicial details , but foi tlio occasional 
eoininunications of domestic life it would be quite unavailable 

It is hinted by 1 tlio Quaitoily Ro\iow li/ that Mi ^Vlicat stone 
lias invented a ciphei 'which will be applicable to geiieial pm poses, 
and which will attain this object, and that it will bo soon placed 
ut tlio disposition of tlio public 

If tlio samo pinaoy as is affoided by the post office can bo thus 
see ui ed to telogi aplnc communications, ancl it by the multiplication 
of then wnes, and tlio nnpioxcd olficienoj of then instillments, 
tlio companies aio enabled to 1 educe then tairft to a still lowei 
limit, and to base it on some unifoim punoiple similai to tho 
admu able peimj postage system of Mi Rowland II ill, it is difh- 
cult to foioseo the extent of tho olution which tins noble gilt of 
science to mankind may effect Gi cat as tho benefits ha'v o been 
which tlio post“oflieo has confciied, they will sink to nothing com- 
pared with those of tho tclegiapli In estimating tho uiipoitanco 
of tho pait lescived foi this \ast agent of civilisation, it must not 
he foi gotten that it is still m its oaily infancy , and that its most 
wondions powcis R10 not yet developed by time and growth 

259 Tho necessity of disolosmg tho oontents of private dcs- 
patohes to tho tclegi aplusts is sometimes a\oided in tlio United 
folates by tlio adoption of a oiplioi, 01 by a conventional change of 
tho signification of tho lctieis of tho alphabet In some oases, 
w till the telegraph of House, tho manipulation of which is oasj 
and simple, tho paity plays upon tho keys of tho in s ti uin, out 
himself It is, howevci, only in laio instances that these 
expedients are losoitcd to The public confidence lias boon won 
by tho goncial sooieoy obseived by tho lolegiaplno agents, and an 
geneial no appi ehonsion of disolosuio piovonts pt isons fiom 
sending the most pmnlo and confidential dospatolios m tho usual 
manner One of tho dnootois, who foi foui joins has had the 
supeimtcndeneo of ox tensive lines, states, that m that interval 
he novel heaid ol an instance ol the contents of a despatch being 
divulged 

Anothei ou aura stance which oxpononco lias made manifest lias 
given scciuity to tho publio on this pomt It appeals that the 
agents who aio foi many lioms laboiumg at the machine in the 
transmission of despatches, word by woid, mioly aio able to give 
that land of attention to tlio senHO and pmpoit of the whole wluoli 
would ho nccossaiy to tlio oleai undoi standing of it Then atten- 
tion is cngiossed exclusively in tlio manipulation noccssaiy to 
transmit lotter afloi lottei, and they lia\o neither time noi 

attention to spmo foi tho subject of tlio whole despatch Tho case 

OR 
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is \oiy analogous to that of composiloi s m a pi mling-oHioo, who, 
uk n v oil known, go thiough then voile median 10 ally, without 
giwug tlio least attention to tho sub]oet 

200 A sol t of vcibal oiphcis, oz abbi aviations, mo much m me, 
however, by moicantilo houses '11ns is pinchscd moio foi tho 
Hiiko of economy than aeoicej , although tlio lattci ptuposo ia also 
attained* 'l ho turn ami its louespondonts liai c a key m wluch 
uio tabulah tl a munhoi of tangle woids, oadi of which o vpi osscs a 
pin use oi senteneo, sui h as is of fioipiont oooiuienco m sueli com- 
mmui ations Tho tollovmg oxamplo of auoh a oommoioml 
do q> it oh is given bj Mi Jones Tlio despatch to bo bout conbisUd 
oi dd wonts, us lollovs — 

tl I^lom Itfu/ Kctjo) common anti j an b) andt* aj western lowo ) , 
with mode} ate demand Jot home ttadc and evj?o/t *S tales, 8000 

hbls Gont sec <il 0 doh 12 "Wheat-, jn imo in Jau demand, mai'htt 
Jit tn t tommon dc’tcttjjUon dull , with a down watd tendency, vales, 
dOOO bushth at 1 dot 10 (Jot n , foi dtr/n news unsettled the mat Jut 
no sales ttf impot tanee made The onhj sale made teas 2500 buahch 
at 07 c 

This despatch, wlion convoilcd into tho yeibal oiplioi, was 
ov pi ob sod in miioivoids, ns follows — * 

‘ f Had oiimo aft keen daik aoho lam fault adnjjt >f 

201 Comidieatod systems of oiphci woio invented foi tho tinns- 
missiou of pai baniontaiy and law lepoits, and those of public 
ineotmgs AY hen tho tolls, howovoj , voic i educed by compctitio i, 
this syHtcm was abandoned, and tho lopoits woio sent m full, 
oi with suoli abbio\iations only as ate obMous 

202 Tlio laigo quantity of telogi aphio nows which is published 
daily in tho Now Y oik journals is o vplamed by the laot, that govon 
of tho pi moipiil journals ol that city foi mod an association to 
lohgiaph m common, shaimg tho oxponso 12a oh journal was, 
howovci, at libci ty to oidci foi itsolf any oxtin mtolligonoo, 
giving tlio otliois, oi any of tliom, tho option of sharing it 

20 1 Mi Tones zolatos that one of tho cailiosl tologiaph foats, 
at tin tho extension of tho tologiaph lines west to Omomnati, was 
In might about by tho agency of tlio * * Now Xoik II oi aid,” ami bcfoio 
any legnlai association of tho pi ess was foimed m Now Xoik 

u It became known that Mi Clay would dolivoi a speech in 
TiOxniglon (Ky ), on tlio Moxican wai, which was then oxoitmg 
much public attention Mi Bonnott, editoi and piopnotoi of tho 
‘Ikmlcl/ deguod us to ba\o Mi Clay’s spoocli xopoxtod foi tho 
pap oi Wo at on oo pi acceded,” says Mi Jonos, “ to mako aiiango- 

mcnti to oany it into olFeot Wo bad a icgulai and ofRoient 
mpoitoi alioacly omployed m Cmoimiati, a Mi 0* Bonnott , wo 
also had a Mi* Thompson m Pluladelplua m co-opoi ation with ua 
Of 
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ibi somo paper j thorc, and winch agiocd, it the Bpecoh was fiist 
i g c Dived , to slmio tlio expense with tho * Uoiald ’ Tho * Tiibnno * 
in Now Yoik, and. tlio f Noith Ameiiean 1 m Philadelphia, agiocd 

to fatailfoi tt icpoit of the spec oh, m opposition Fiona Losing ton 
to Cincinnati was. tight} miles, ovei which an oxpicbs had to be 
inn IIoi ses w ci o plate d at ev ci y ten miles by tlio Cincinnati agent 
Ail cvpoit udoi was engaged, and a client-hand icrpoitoi oi two 
stationed in Lo^ mg ton When they had piopaitd his speech it 
ms then dftilv The ovpioss-mnn, on iccciving it, pi acceded with 
it foi Cincinnati Tlio night was daik and lamy, yet ho accom- 
plished the tup m oight houis, o\ci a lough, lnllj , countiy load 
Tlio wliolo spoooh was lecoived at tho * ITeiald 1 ofUoo at an 
eaily houi tho novt morning, although tho wncs ivoio mteiruptcd 
Ten ft shoit tnno m tho night, noiu Pittibuig* m oonsequenoo of tho 
limb of a tiee having 1 alien aoioss them An enterprising opciatoi 
m tho Pit tailing ofllee, finding c ommum e at ion suspended, pioouied 
a hoi so, and icdo along tho lino amidst tlio dailuiobs and lam, 
found tho place, and tho cause of tho bi oak, which ho lopnncd , 
then lotiuncd to tho oilico, and h lushed sending tlio spec oh 3t 

Tlio Philadelphia tl ^Toith Ameiicnn,” upon whom tlio u Ti i- 
buno ” oluofly tlcponded, filled to g«. t its lcpoit, aiul tlio luttoi 
pm chased a copy iiom tho “ 3 lot aid Tf 

Tho ovponso of scorn mg ilao speech liy ex pi css and tolcgiapli, 
ftinoimtcd to about 100? 

Tho tolcgiap»hs havo domed a very lai go slinro of thou iG\om»e 
Xiom tho in ass Tho rvbolo oxponso, foi tologiapli lepoits of all 
kinds, havo some yotus cost tho Now Yoilc Assooiated lhcss (bix 
m numb oil probably about 1000£ each, o\ a total of 6000? pot 
annum Tlio avoingo foi tho x^nst five ycais piobably has not been 
loss than about fiDOO? to 0000/ j>oi annum liming long sossiona 
of Cong less it exceeded this amount 

Sometimes a single impoi availed itself of tlio p 1 tv l lego of 
oidormg long and oxpensivo icpoits of meetings, speeches, oon- 
x out ions, &o , m which its associate i piaitioipatcd oi declined as 
host suited thou cslunato of tho viluo of tlio now a In caso tho 
ctlioi pap oi s l of used to iocoi\o it, tho wliolo expense was box no by 
it Tho "Hciald” is tlio only one of its associates which publishes 
a Sunday papoi — honco it takes all tlio tolegi aph news which i i 
locoivod on Satui day afternoon and night, and pays tho whole 
oxpenao of tho tolls "* 

201 Tho olcotno tologiapli, an oJlspung of hoiohoo, has rondoiod 
to its parent git at and impoi taut soivioos 

Pioin tho moment that it wets Aisoovoied that tho pulsations of 

♦ 

* Jones, i) 138 
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the electa 10 ouiient could, by moans of tlio conducting wnes, be 
transmitted to any distances, its use m the impoitanfc pi oblcm ot 
the determination of longitudes, became conspicuously appaicnt 
Uy xefeience to om Tiaot on .Latitudes and Longitiulcs, it will be 
seen that the difference of the longitudes of tv o places upon llie 
earth’s bin face is nothing moio noi leas than tlio diftoionco of 
the lxoui of the day or night, as shown by two woll-iegulT.lt A 
clocks at the two places Thus, if while it is 3 o’clock at ono 
place, it is 1 o’clock at the otliei, tho lnttoi is ono lioui of 
longitude east, and the foinici one horn west of tho othci > 01 ii 
it bo paefcucdto expiess tho longitude m dcgiccs, tho ono place is 
10° east oi west of tlio othoi 

2?ow since tho mnolimeiy of tho oleotiio telcgiaph supplies tlio 
means of making all the tune -pieces of whate\ei kind, oi whole— 
ovei placed, whioh aio brought into connection with tho same 
sjstem of wiies, mo\o m e's.aot accoi dance, it is capable of making 1 
all the tunc -pieces in tho United Kingdom moi o an exaot aoeoid- 
ance with tho standard chionometei of Gieenwioh Obscivatory , 
oi, to take a Btill lai gei \iew of tlio principle, it is capable of 
governing the movement of nil the time-pieces of whatever soi t, 
and wlicievcr situated wntlnn the langc of the vast net-woik of lolc- 
giapluc wnos, winch o'v oi spieads tho European continent, so as to 
make them move m accoi dance with any standard tnne-piooe, whieli 
may by common consent bo adopted is tho common i egulaloi 

Now r , if such an uniformity of chioiiomctcis weio cbtablislicd , 

the longitudes of all places would bo d etc i mined bj asceitaininc^ 

by obseivatroiis on tho sun, which me alwaj s easj and susceptibli) 

of gieat piecision, tho local time, that is to say tho time wlnoh 

would be shoivn by a well-iogulated clook on the pi esc lit system 

The dificience of tho two times, that shown by tho common 

standard regulator and that shown by the local clock, would bo 

tlio difference of longitude between tho place m question and the 

place wheie the standard legulatoi would show local time 

2Qo In places at gieat distances asundoi , and m diftoiont 

countnes, such hoiological umfoimily would, at fust, foi civil 

pui poses be attended with somo meomemenep, since tho lioui of 

noon would vaiy with the longitudo Thus, at a place 16° oast of 

the standaid station, tho hour of noon would bo ono o’clock, and at a 

place 15° west it would be 11 o’clock Such an inconvenience w ould , 

howevei, only be felt at the moment of tho change of custom It 

is obvious that it would be as easy and simple to mailc tho moment 

at which the sun passes tho meridian by ll oi 1, as by 12 

Incidentally to such an hoiological uiufoimity would aimo, 

howe\ei t the convenience that the lioui of noon at all places would 

expi ess then longitude with relation to the standaid station 
96 
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2GG Ur conoorfc between tho Astionomoi Itoj til and the so\eial 
Klcotno Tolegiaph Companies, tho Greenwich local tnno is 
announcod at oortam honis of tho daj r , at conspicuous places in 
difleionfc parts of the ooimtiy, so that navigators who happen to 
bo m mry of oui poits, may avail themselves of those means of 
icgulatmg thou chi on omc Lei s "Wo havo already explained tho 
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signal given daily at one m tho aftoi noon, by tho fall of a Inigo 
ball upon the dome of tlio liojal Obsoivatoiy at Oiconvvioh i% 
Tins being generally visible fi om a eons idem bio evient of tho 
nvoi below Lon don -budge, mastois of "vessels ob solving it oau 
iGgulalc then timo-piecos 01 note then cuois Tins system of 
signals is m piogiess of extension 11 y means of a galvanic clook 

at the Observ atoiy, and the corn! acting wnos vvlnoh oonnoot that 
building with tlio station of the Elootno Tologuiph Co mi? any at 
Eothbiiiy, houily signals giving accmatclj (Jieonwioli time are 
tiausnuttcd to the o dices o± the company at XiOtlibm y, and m tho 
Stiand opposito llungoi foi d-nwi ket fcSinnlai signals aio tiaiit- 

mittcd sovoial tunes a daj to tlimbiiclgOj Ileal, and Jlovei hy tho 
vines of tlio Soutli-onsfccin C omp an \ Signal balls aio let fall 

ovoi the dome o£ tho JDolcgiapli Oilioo in tho Stiand and at an 
elevated station, Liveipool, at tho samo ms taut with tho fall of 
tho hall ovei the Gieenwxoh Obsciv atoiy Eesidos tins timo- 
signals aio ti ansmiltcd on tlio wnoj twioo a da^ , at 10 m tlio 
foionoon, and 1 m tlio aftoi noon, duectly fiom Gieonwioh tb 
vanous chief stations upon tho stein of lmts ot tho IlIoqUio 
T elegiaph Company 

2(57 Piom the hist instant of tho la} mg of tho wuos con- 
necting tho Gieenwioh Ohsoivatorj with tlio stations of tho South- 
east em Hallway Cunipan} and the Elootiio Tolrg i rfph Compaii} , it 
was evident that ono of tho oailiost and most useful applications of 
them, would ho the dcteimmation of the longitudes of sovoral of 
tho principal ohsciv aioiiLS m tlio TJutish Isles and on tho Con- 
tinent biumg tho jo u 1853, tho cailiest opj»oifcunitios weio 
aucoidmglj taken lox deteimimng tlio longitudes ot Cumin i cl gc , 
Edinburgh, and Brussols, which was accomplished with complete 
success, as fni na iegai els tlio galvanic communications and tho 
ohseivations of the signals at all tlio obseiv atones 

Tho observ atones of Cfieenwicli, Bius^els, and Pam mo now 
jdaced m direct eleotno oonneotion hy tho subntaimo oahlos 
between Povoi, Calais, and Ostend, to tho gi eat advantage ancl 
advancement of astronomical science 

268 In tho loutino of tho business of an obseivatoiy, tho astio- 
nomical clock is an mstiunient m novel ooasing use A x>ait of 
almost evoij asti ononnoal obsei vat ion consists m noting with the 
last degieo of piecision tho moments of time at which coitam 
phenomena take place , and so gieat is the degieo of pei foot ion to 
which tho art of ohsci vution has been c ai i icd, that w ell- pi aotised 
obscrvois aio able, by the combination of a ipuiok and oh sc l van t 
eye and eai, to Inject a second } and even to appionch to a still 

"* boo Tract on Latitudes and Longitude^ 
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moiG minute drv 131011 of that small mtcival X11 oidoi to enablo 
tho loadoi tully to appixcmto the beneAt winch the tclegiaph 
has londcicd to astronomy, it will ho neccssaiy Ucio hi icily to 
explain tho mannei in wlnoh this hand of obsci\atton has hitherto 
been made 

To dcteimhio tho moment at which tho visual iay pioceeding 
fxom a celestial object has some definite dncction, two things aic 
nootssaiy — 1 st, to use 01 tain tlio dueotion of such a liy, and, 
2 nrlly, to obsoi\o tho tnno when it has such dueotion Tho tolc- 
scope, with its aooosfioiits, supplies tho means of accomplishing 
tho foimcx, and tho asUonoimcal (look tho lattei 

XT s hg *) i icin esent the tuhe of a toloscopo, x tho cxticmity 
m which the object" glass ip hxed, and £* tho end vhcio tho 
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images of distant objects to whitli tho tuho is duootod tno foimed, 
tho visual dm <t ion of anj oljjrofc will l)o that ol tho lmo s' c 
di awn fiom the linage of such object foimed m tho juliZ oj new 
of tho toll Fioopo to tho ccnlio o of tho ohjcot-glass, foi ll this lmo 
bo continued, it will pass through tho object s 

Hut binco tho field of mow of tlio toloscopo in a cnoulai spaco of 
do finite extent, within which many objects 111 diifoiont directions 
may at tho samo time bo visible, some expedient is neochsaiy by 
winch one 01 moio fixed points m it may be permanently rnaihcd, 
01 by which tho on tut held nuiy bo spaced out as a map is by tho 
lines of latitude and longitudo 

'L’lns is accomplished by a ‘item of fibres 01 wnos, ao llim that 
even when magnified thoy will appeal liko bail s r Lhoso are 
extended 111 a frame fixed within tlio e^o-picco ot tlio telescope, so 
that they appeal when aeon llnough tho oje -glass lilco fine hncs 
diawn aoioss tho Acid ot view 

Tho Bjstom con si sis commonly of five tn bcvcn equidistant 
rvuos, placed vci tic ul lj 1 " at equal dislauces, mid mtoisectcd 
at then middle points by a hon/ontal wno, as loiuoscntod m 
iig 91 ’Wlron tho liisfiumcut hns been adjustod, tlio middle 
wire m in' will be m tho piano of the m endian, and when im 
objoot is scon upon it, tmoli object will ho on tho celestial mon- 
dian, and tho wire list If may bo 1 eg aided as a small aio of tlio 
meridian londcicd \isible 

'Tho eye of tho ohsoiYoi is occupied m watching the piogiess 

of tho object moMiig over tlio wnos 111 the Acid of yicw of tho 

11 2 99 



Till* LLEOTIUC TL LUG HAPII 


telescope His cat 

rig 01 


711 



i/a 


is occupied m noting, and his nimd in 
counting the successive bents ot the pi n- 
d iilum, w hi oh m all astiononncal clocks is 
so eo-nsti netod as to produce n sulhoumtl) 
loud and distmot sound, niaikmg tho close 
ot eaoli successn o second Tho pinoli&i d 
obsti\oi is on able d with consideiftbla pie- 
ci sion in this w tiy to subdrvido n stcmid, 
and determine tho momonfc of tho neem- 
lonco ot a phenomenon within a small 
fraction of that intei vnl A stai, frn 
example, is seen to the loft of tho win, jh m * 


it s t jig Oi, at one boat of tho pendulum, and to tho light ol it it 
with the novt Tho obsei\oi estimates with gieat picoisnm 
tho pr 0^)01 tion in. winch tho who dmdos tho distance hotwoui the 
points s and t>\ and can theicfoio deteimmo the fi action of n 
seoond aftei bomg at s, at which it was upon the wire ?n ?n' 

Tlio fixed etais appear in tho telescope, no mattoi how high its 
magnifying power be, as moio lucid points, haimg no suisibli 
magnitude By tho chiunul motion o-f tho fnmament, tho stai passes 
auoacssivoly oi ct all tho w nos, a shoit mteiial homg nitoi posed 
botweon its passages Tho obsei i or, j u&t hofoi c tho stai appi onolnug" 
the mondian out ms the field of mow, notes and wilt os doivn the 
hottt sand minutes indicated hj tlio clock, and lio pioeoods to count 
tho seconds by his cai XIo ob«fon os tho instant at whioh the ntfti 
oiossos each oi tho wn os f and tal mg a mean of all those turn 
lie obtains, with a gieat degioo of pieoiaion, tho instant at which 
tho stai passed tho middle wire, which i& tho time of tho transit 
By this expedient tho result lias tho advantage of as manj inde- 
pendent observations as theio nio paiallol wues Tlio oiioih ol 
obseiwation being distiibuted, aio proi^oi lion a tel y dimimsliod 

When the sun, moon, oi a planot, oi, m gencial, any object 
which has a sensible disk, is observed, tho time of tho tinnml ih 
tlio instant at which tho ccntio ot the disk is upon tho middle 
wne Tins is obtained bj obseinng tho instants which tbo 
western and en stern edges of the disk touoh each of the wmu 
Tho middle of these mtcivals aio tho moments at whioh tho eonlm 


of flic disk is upon tho wues le&peotiveli Taking a moan of tlio 
contact of the western edges, the contact of tho western odgo with 
the middle wne will bo obtained , and, m like mannez, a moan of 
the contacts of tho eastern edge will gno the contact o± that edges 
with tlio middle wuc, and a mean of tlic so two will givo Iht 
moment of tho transit of tho conti e of tho disk, or a mean of all 
the contacts of both edges wall give tlio same result 

By day tlio wiies aio visible, as fine black lines intersecting an<l 
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spftomg out tlio field of view At mglit they me icndoied -visible 
by a lamp, hy which tlio field of view is faintly illuminated 

These points being well undci stood, no difficulty will be tound 
in un dci bt muling the mannei m which the telcgi aph lias confer led 
vastly mei cased facility and pieoiaion on such observations 

2(19 The lust service which it has londeied is that of making 


ill the clocks m the obsei\ atory absolutely sjnchionous Xhis 
has been already accomplished with legaid to the solai docks, 
that is, those which indicate mean oi civil time It may be, and 
no doubt will be, also accomplished, with still greater ad\ antngo 
to science, m the case of the astionomical olocks, that is, tliOMi 
wlncli maik sidoraal time Tlio sq-s eial obsoi vcis, occupied usually 
in diftciciib 100 ms, have each thou own clock iNow, how ci 
pciicot may have been the woi kmauship of these clocks, no two 
of them can bo idled upion to go dbsolutoly togettiei foi any 
length of tniio , thcicfoic, one of tlio duties of the obsei'iei, and of 
tlio conditions of good obsoi vationa, is to note the oiroi of his 
clock — that is, its deviation fiom the standaid cluonometei of the 
ohbcivatoi \ These ouois will bo cllaecd bj tlio expedient of 
putting all Uie clocks in. tlio obsoi vatoiy m olectricol connection,. 
m> that the pendulum of tlio standaid chionometoi shall legulato 
tho pulsations of the current, and these pulsations again 1 egulato 

tin motion of all tho othci ©looks 

tVo bdnevo that tho Astionomei Uoyal once contemplated tins 
mipiovoinent, and most x>ioliably, when suitable opportunity shall 

be presented, ho wiU cany it into piaetical effect 

*2.70 Tlio clocks bomg thus i educed to absolute aceordauce, tho 
next soi vice lardcicdby tho tologiaph to the astionomei consists 
in nfloi ding tlio means of as oci taming the instant of tune at which 

any celestial object passes aoioss the nnoiomctei wires with gieatei 
i anility and precision than weio attainable by the *usc ol the oyo 

mid cm in. tho method abo\ e desonbed 

Thin uoproied mclliod of ob&eiYfttion, as it is now being pie - 
paicil foi tho Gicenwich Obsoi \atoiy, consists m a key-com- 
mutator placed undoi the hand of tho obsoi vei, which governs a 
cm lent transmitted to an elcotio -magnet, connected with a 
style placed ovoi a ojlmdei coated with paper , upon wlnoli 
it leaves a punotiuo whon it is duven down by tho pulsation 
imparted to tho omient by the tiugoi of the obseivei acting U P 011 
tho lccy Tho paper -covered oylmdoi is kept in uniform, revolu- 
tion at any dosnctl rate by clock-work, and another style impelled 
bv nnotlioi cm l out iccoivmg its pulsations fiom tho pendulum 

ol tho ehionomeloi, is chiyen upon tlie paper with each ca o 
the pendulum, tho mtoi>al between two succc^nc maiks macio 

by this stylo l op i ©seating ono second of tunc 
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Now let us suppose,, fo 

e Style “°X t ,,» tmner . lt dwitinoDfl ni uii inr) 


?? *“ L?r Th ^ o tnove d by tl to oloolc tv >11 th^* ' 

“ 5 ;l upon thl paper, it d.stanooa ol .a* 

ucce -, , -Rnt tho naitEouhu distanco of those minks unim 
poit^t, not is it mototial that tlio oylmdet should bo mot < <V « ■ <’ >« 
in athomaticsl ptoolsion If its motion ioi tlio alioit mtc 

second be pinotictlly tmifotra, that will sttflU c , , 

wV, the ebberxei, with his ejo to tlio l ole scope, h‘>Ms hi^ t. v« 

^ei tlu h.G% Ho sees the Btiu ontoi tho Jlclcl *«ul JJ 1 

imo Tho moment it mosses tho wuo, ho 1 uoss*s down i n 
1 c\ , and tho style gucs a pmietiuc to tlio pnpoi on tlio cm Imho « 
In the same manner, when the stai oiossos tho secoiul ctml huh < < 1 ^ 
mg Ames, he again and again piessos on tlio key, «nu Umih it m ' 

ns^many distinct maiks on tho pnpoi as thoio mo wn ( i 

Aftei the obseiAatiqn thus made 1ms boon eonel titled, tin 1*1 ‘d 1 
on tho paper aie examuicct, and thou distauros fioiu ulu ]>n * 
ceiling and following inaiks mado by tho pt nilulmn n i\b* cm 
exact!} measured, from wlncli is mfoncd tho iijujtioiml pint *d n 
second, betivcen the moment at whi oil tho slai Closed oiujIi th» 


ini es, and the last beat of tho pendulum 

In this w ay the time of the ti an nit is rocoi tamed to tlio I»i in— 

dredth pai t of a second 

Tho Asti onomci Royal, noticing this method of *>» 

an addiess delncied bcfoic tho Royal Astionomioul Nn'Tdi, 
said, that u In oidmarj tiansit obsci \ ntions, tlio clnt i h i 
listens to the beat of a clooh wlnlo ho ^iotvs tho Juu\ouT> Imrli* 


parsing aexoss the ivnes of tho toloseopo , and lie ooinhiniH On* 
two senses of heanng and sight (usually by noticing tlio pint * 
the body at each beat of tho clock) in suoh a imuini i ih If* 1 M 
enabled to compute montally tlio fiaofion of tho k DC on cl vlii'n f l |(t 
object passes each waie, and ho then ivritoa doivn tho turns in mi 
ob- a ung-book In these new methods ho lias no oloolc nom Imu, 
or at least none to which he listens ho obsci ves with lita no I lit 
appnlse of Hie object to tho wne, and at that instant lm t imuln i iih 
index, oi key, with his fingoi , and this touoh male on, bj r mrimn 
of a galiamo cm rent, au lmpiession upon so mo icooi cling uppjiui- 

a 0 lea ^ distance), by whioh tho faot nntL tho lirm 
o the observation aie legistcicd Ho untcs nothin a, o \c i |»f 
perhaps tli 6 name of tlic object observed 

Ho further oWrv ed that ltwas expocted that by this inofHmt 

^^r Carn ? < * rltlC ‘ i °^, obsor ' £lt i°n would he gicatly (limuiisl.t.l, 

« bcca , SQ , th “ sympathj hotvveon Oio oyo otic! thn 
, r (> 111 ore iv £ } than hetweeu tho eye and tlio ocn* roinuiiui to 
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Lo dot ci mined The Astionomci Hoyal pi eposes to use the t( oen- 
tufugal 01 conical-pendulum cl o civ.” as an lnstunncnt supenoi in 
o'voiy way to thoBO used in AinencT., anrl “considering the 
pioblom ot smooth and nee mate motion as being now much nearer 
to its solution than it had fox m oily been, it might ho a question 
who the 1 , supposing a sidereal clock mado on these principles to bo 
mounted at the Hoyal Obsci\ atoiy, it should be used m coninm- 
moating motion to a solai clock ” 

It is ^ oi thy of icmuih. aho, that punctuics can bo made upon 
tlio same ie\olvmg bniiol by obser\ois employed at two oi moio 
instillment o elected m dilfoicnt looms, by means of keys oi 
oominutatoi s, wliioli complete tlio cncuit fiom the samo batteiy 
to tho sumo punotuimg-pomt This is at picsont done with two 
mstiumi nts at Hiecnwioh All necessity foi coinpanng clocks is, 
ot com sc, avoided 

Some diflionlti es ocomaod at iii&t in. impaiting to tho cyhnclei a 
suflioiently smootli and oquablo motion, tho motion gn en by coni"- 
men clock- v oik bomg alway s one in ado by struts lilc-e that of tho 
.cconds 1 liand of a pi liduluin It v as to srn mount this difficulty 
that tho Astionomei lloyml pi o posed tlio substitution of tho c enti i- 
lngal pendulum (losomblmg tho goveinoi#of a steam engine) foi 
the oidnnuy oscillating pendulum In tlio lopoit of tho Asti o- 
noimoal Hooiety , published m I ebiuai y 3 1851, it was announced 
tlmt “Tho lanaus difficulties which ooouired fiom time to time 
m tho mechanism of llio band oi smooth-motion olook, used ±oi 
giving motion to tho oylmdei on winch will ultimately bo 
lecoided tho tianaiis mndo tvitli tlio ti an sit- on el o and altazimuth, 
accoidmg to tho Amcncan method of self-i cgisti ation, haie been 
o\ oi come It now cm lies the oylmdoia put m conncctioxL with it 
with poifoet logulaiity , its into liaving all dcsnablc steadiness ,J 


u trait aphxc Jim a oi urr uhiti n ia^&Doai 

27 1 The tclegi npliio lines c stabli jlicd tin ougliout tlicso countries 
liayo boon eonslinoted altogotlioi by pnvato oompames, oliaitoicd 
or mcoip orated by tho legislature Tho total extont of lines in 
actual open ation m tho beginning of 1851, was a little moio than 
8000 miles, upon Which about 10000 miles of conducting who 
wotq laid, which would givo an a\oingo numbei of fh o conduct- 
ing wnos oygi the ontno tologinplno net-work 

272 This vast niachmoiy of olecin-o communication has been 

ore clod by ft vo oi six diftbi ont compamcs, but the ohiof pait of it 

by two — tho Jel oeti ic Tclegi aph Coinjmny, and tlio English and 

lush M ignotie Telogmph Company Hie foimoi possesses neaily 
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4500 miles of line, and moio tliau 24.000 miles of wiro f and tli 
latter 2200 miles of lino, and 13000 miles of wuo 

The capital of the former is nearly 800000? , and that of th 
latter 300000/ 

It is estimated that the total amount of capital invested m th 
telegraphic lines of tlio United Kingdom may amount to about 
million and a half sterling 


inn xxtctbtc TrtroiiiPM company 

2*73 This company was llio earliest established, and was l 
opoiation foi fom years without any uval what ovci , and fox si 
yoais without any real competition Tlieso on ou instances wi 
explain the laige inopoition m which the extent of this company 5 
lines exceed all others 

The consequence of the exclusive possession of this mipoitni 
machinery of intei oommuiiioation combined with tho want ol n 
oxpenenco as to the extent to whioli tlio public m gcncial migl 
bo disposed to avail itself of tho advantages offered to them, wi 
nolm ally and veiy excusably the establishment of a lngli tniii 
Tho uso of tho telegraph was icgaided, so fax ns i elated to pin a 
individuals, as a luxuiyiatUei than a necessaiy of social life, ai 
so fax as l elated to men of business, n <3 an expedient liltoly to 
rosoitcd to only m cases of tho most pio&smg mgonoy oonecdi^ 
tho justice ot these views, a high tanif was not only dc foil mb] 
but absolutely neocssaiy to tho piotcotion of tho interests ot the 
who had invested then capital in tho enteipriso 

Time, experience, and habit, on tho ono hand, lcndciod t 
public familiar with tho uses of the telegiapli, and uoatcA 
greater disposition to profit by it foi tho oidmaiy puiposes of lii 
and on tho othoi, supplied to the Company that oxpcuoneo 
winch its managers stood in need, and enabled them, witlio 
imprudent nslc, to develop lihoial and enlightened views 
tho commercial management of tlio enterprise Gradual ied« 
lions wtio matlo in tho tan ft, which woio fuithor stumilut 
by tho establishment of oompotitois , and a standard ot tat 
has boon established winch, as will piescntly appotu, oan len 
no reasonable ground oi complaint as compared with those 
other eountnes Whethei a still fuithoi rcduotion and a no in 
nppioaoli to tlio pimeiplo of tho uiufoim postage system wot 
not benefit the companies as well as tho public is a quest i 
that tune and oxpononco alone oan solve 

27 1 Tho following table, for winoli wo m o indebted to 1 
Board of Dnectois of this company, sho^s tlio extent of its lin 
10! 
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Bangor, and Oafrnaiwon 

BIRMINGHAM, SIIRI WSBURY, AKI> STOUR 

■\ A Dili Y RAILWAYS 

Birmingham, Wol vei h n, rapt on , and 

Shnwohury 

Birkenhead, Lancashire, and Gheslmc 
J unction 

Bnkcnhcud Tunnel 
Button Tunnel 
Gulstmi a yd Hot y jin ad 

T ASTI RN COUNTIES 

London to Colchester 

Hot ween Brntntrco and Maid oil 

London to Hy 

Kly to Noi wlcli 

Fakes nh am to Norwich 

Nonyioh to Ym mouth J 

Lowestoft ) 

Olicstei ford to Bury 
Chtstcifoid to Ncwmaikot 
Fly to Pc tm borough 
Maich to Wishcach 
Cambridge to St Ives 

Brojvbourjno to H<)i tfOi d 
Wntorlano to Lnfiold 
Shore ditoh to Chatham 
hcolcs to Attlohorough 
Audloy Lnd to Little bury 
Shoreditdi to Brick Lane 
Stratford to Woolwioli 
Stiatford to Clapton 
West Junction to Stratfoid Budge 
Coal siding to Angel Lane 
Forest Gate to Angel Lane 
Chobham Farm Lmo 

KASTTRN UNION 

Colohestot to Ipswich 
Ipswich to Managers' office 

Pxivin AND Oui-BITON 

FURNFSS TINT: 

Llndal to Dalton 
WhltchaYon Tunnel 

ORFAT NORTH! RN 

London to Yoik 
London to Yoik via Boston 

I 

Pc tei borough to Grimsby 
Boston to lletford 
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Lincoln to QamsLoiovj^li 

Qiuu^by to Docks 
iCnottingJej to Leeds 
Haw ti 3 to Kossiugton 

ORE AT UESTtftH RAIIWVY 

Lundon to Bustol 
London to Jfii niingham 
London, to Maidenhead 

Rlou^li to Windsoi 
H-enling to Basingstoke 
Oxfoi-d to Banbury 

Swindon to G-Ioucestei via, On encestet 

Tetbuiy to Bnraseombe 

Box to Cor sham 

Bath to Bristol 

Bustol tmcl Exetei Hallway 

Yatton. to Clevedon 

Tn or ton Junction to Tiverton » 

Taunton to \ eovil 
z. arc ash ire anb Yorkshire RAIIWAI 
jM*mcliestci to Nonnanton 
btimnut Tunnel 
Worth. Dean to Biadfoid 
W ahefield to Woimanton 
"Watmloo to Southport 
Castle ford to Methbj 

IrAAOASTEa AND PIlESTOK, \.ND XA^CABTEIl 

AND CARLISLE R ULTTAY 

Lancaster to Preston 
Lancaster to Cai lisle 
Oxoulkolm to Kendal 

[ ROX JO OK, BRIGHT OH, iCilD SOOTH OOA&T 

RAILWAY 

London to Brighton 

Brighton to Kewliaven 

London to Epsom 
1 London to Ciojdon 
Croydon to Epsom 

Lit tie Lamp ton to Fold 

] Bnohlayci s Anns to Deptfoid 
: 33 naklaydrs Ai ms 3 unction to F orest Hil l 
Balcomho Tunnel 

1 C lay ton Tunnel 

Crystal Palace Extension 

1011001? AND SOUTH restbuh railway 

JjOHOOK AND Bi acrwAlt 

London to Colwick 
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Macclesfield to Liverpool 
London to Rugby 
Hletcliley to III is worth 
Fust on to Oaindur 
Plumose II ill Tunnel 
Watfoid Tunnel 
Illctchley to Wind soi 
Winslow to Bnhbiuy 

Wmslow to Oxfoid 
Winslow to Junction 
Buckingham to Goodshed 
Uliswoith to Pctciboiougli 
Kilsby Tunnel 

llugby to Mmket llaiboiough 
Rugby to Leamington 
Rugby to Bn imngliam 
Rugby to Tamwoitli 
Tarowoitli to Colwicli 
Birmingham to Manchester 
Chewe to Waiimgton 
Wiu ung ton to Now ton Junction 
Newton Junction to Livoipool 
Newton Junction to Pi os ton 
Nowton Junction to Manchestei 
Macclesfield to Stookpoit 
Stookpoi t to Mancliestei 
Stockpoi t to Guidobndgo 
Guidcbi ldgo to Raton. Lodge 
Mu held Junction to Leeds 
Saddlow 01 tli to Moisdeu 
Ilud doi s field Tunnel 
Moilty Tunnel 
Manchcfitci to Ilaidwicl 
Waiimgton to Xhestou Bioob Junction 
I Fdge Hill to Lirno street 
I ldgo Hill to Ryi on siioot 
1 Wateiloo to Wappmg 
I Gin 7 on Rtxcct to lb scot 

I rONUON AMI SOUTH IM ST1 HH KAIIAV \Y 
\ Wateiloo to Portsmouth 
1 SVnteiloo to South amp ton 
1 3h shops toko to Southampton 
1 1 aicli am to Gospci t 
1 Wateiloo to Nino Iirlihs 
1 Southampton to Doichestei 
I Poole Junotion to Poole 
I Southampton to Biockonlimst 
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Ihooltenliurst to Osh-cnno 
MANafll-STERj sriPPFI ELD, AND LISCOTN 

S II III Li RAIL1YAY 

Manchester to Sheffield * 

Denting to Qiossop 
Mi p flic Id to No iv Holland 
Dice by to Gioat Q-iimaLy 
Lincoln to 13/u nobby 
Woodhend to Durafoid 

KAHYIORT AND CARLISLE It VII \Y VY 

Carlisle to Marjpoifc 

It I Dll AM) RAILWAY 

Derby to Itughy 
Dolby to Peterborough 
Petci borough to Leicester 
Melton Mowbiny to Stamfbid 
Dai by to Lincoln 
Derb> to Saw Icy 
Derby to Noiinanton 
Noi nifintou to Lee da 
Leeds to D rati fold 
f Leeds to Skip ton 
Appeilcj to Shipley Cabin 
Skip ton to L'luc'istei 
Hiuislot to Huirdet Jnuotiou 
FTunslot Junction to Water! fine 
Sheffield, to Maebi o* 

Derby to Wllluigtou 
Derby to Birmingham 
Birmingham to (^loucestoi. 

L to key to I^romsg^o^e 

Qtouceatci to Uliatol 

MOWUOnTHfiHIHH HAU.WAA 

Newport to Blama 
Newpoifc to Pontypool 
Hi sci to Niue Mile Point 
ALorbecg to lirbbw Valo 

. NO HTn I OKU ON JIAIIj^ a\ 

1 Camden to Stopnoy 
Bow to Poplar 

KOETll AIAFlfOnOSlIUtG » III VYAY 

Cblw ich to Macclosflold 
Colwioh to Stone 
Norton Bridge to Stone 
Stone to Stoke 
Stoke to Loco Woiks 
btoko to Burton 
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Stoko to Newcastle undor Lj no 

Stoke to Hoi euiafclo 

Stoko to Iloiecastlc Tunnel 

Stol o to Uiowe 

Stoko to North ltode 

Noith llo do to Macclesfield 

N 01 th Ho do to Uttoxctoi 

llo coster to Ashbourne 

oxi oud, w onoi an n f k w olyjbiui amp ton 

AV orccstoi to Dndlej 

Dudley to \V olv ei Immpton 

siinkwsnunY vnj* nnm ingham 

It AT I IS 

Shrewsbuiy to Wolveihampton 
aiutoisnini union nvirwAV 
Shicwabuiy to Stafloid 

SUTUWSUUHY AND OUT BTIAI Jl VTIW Vlt 

Chastei to Slu cw sbuiy 
'Whealshcaf Branch 
Oaweatiy Burnt li 

SirRTU^DUIlY ANT* IITIUlOHI* RAIJUVY 

Shrew Bbmy to Iloicloitl 
Xrtidlow Ha co con iso 
Jjudlow 'I’unnol 
Dmraoio l'unnel 

KtUlOlTT, All! IIOA'S TNN\, AND ill IU 

1 ORJ) It AIT W VY 

IXei eford Junction to Iloieford Station 
2tLR» roiu>, nos a, and giouo sii n 

llATf \S S.Y 

Cjr range Com t to Ilopubiook 

souaii nr\ON iuitwvs 
Fxefcoi to Plymouth 
Now toil to To Lucas 
Nowton to Toiquay 
Tot ness to Kingsbi id go 
■Plymouth to Kingsbudgo 

W ] SI COllN W VIA BAIT W VA » 

Penranco to Tiuio 

south i vsn iin nvnw vv 
London to Stiood 
Loudon to (iioenwlcli 
London to Obsorvatoiy 
London to Tunbi idgo 
Tunbndgo tp Paddock Wood 
Paddock Wood to LlaidBlono « 
Paddock Wood to Dovei 
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Foil stono to Ilarboui 
Ashfoid to Mai to 
Minstei to Deal 
Aslifoul to Hastings 
'JDunbiidge to Robeit’a Budgo 
RobciPs Bridge to Hastings 
Hugh ton Junction to Hustings 
Buchlayeis* -Vims to Junction 
Red lull to Shot fold 
Slmlfoid to Reading 
Meiethnm 'runnel to Rodhill 
Rcdlull to Signal Polo 

south st vr for ns nms jiaiiwa\ 

Be scott to Walsall 
Be scott to Cheat Budge 
Ghent Bridge to Dudley 
Walsall to Brownlnlls 

SOUTH WAIFS RAlJWiY 

Glouceatei to Havei find west 

Landoio to LI am sain lit 

Tunnel w c^t of Landoio 

S N wnolmm S W toTaffYaleR uh\ iv 

Loop to Swansea 

Caidifl Docks 

Gloucester to Grange C’omt 

tail a Air nvtiwiY 
Caidiff Docks to MeitJiyi 
Alieidare to Abeidaio Junction 

A ALL. OF N1AT11 BUHVU 

Neath to Meithyi 

Iiuu am to Aberdaio Junction 
Mcrtlij 1 to end of Tunnel 

WIIITEII tYUIf JUNCTION 

Marjpoit to Whitehaven 

YORK, NiiWO VSTLH, VND UrilWIOr 

IIUIAVAY 

Toik to Newcastle 
Dailington to Newcastle 
Dailmgton to Station on Stockton Lmo 
. Dalton to Richmond 
Dalton to Dailmgton 
Belmont to Dm ham 
Belmont to Fonco Houses 

! ■ Bi oekley Whins to South Shield t 
Newcastle to Bi oekley Whins 
Brock ley Whins to Sundeilaud 

Newcastle to Boiwick 
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Newcastle to Benton 
Newcastle to nonioutli 
Belton to Alnwick 
Fatheld to Washington 
Washington to bhields Diops 
Shields Di ops to &u midland Dock 
Sundeilnnd Bock to Siuideiland Statn 
\oi«c and noivui hyilwu 

Hai row gate to Chinch Fenton 
Hull to Mil foul Junction 

Budhngton to Hull 

Scai hoi ough to Yoik 

Bui ton Salmon to Castle fold 

Casfclofoid to Noimanton 

A 111 ford Jimotou to Bui ton Salmon 

Milfoid Junction to Y ork 

Yoik to Biuton Silmou 
uvra n umm, Plain, aki> dui dm 
Edinbuigh to Tay Poll 
Lady bank Junction to l'eith 
JMnibiugh to Scotland sticet 
i Divuuimif \nj> oi isqow imnwi 
Fchnbmgh to Glasgow 
Fdinbuigli to Giccnlnll 
Cow Ians to Ilut Ghmiiol oml 
ITaymai ktfc to Bdmbmgh Tunnol oml 
Fdinbingh to Loith stieot m oik 

DTJKDFI AWD AllBllOATII BS.TTl/V.\ 

Bimdeo to Biouglity 
Tay Poit Hu bm mine cable 

KoiiTir jjnwisn n uiw n 

Beiwiek to I dinbmgU 
I'ortoboHo to Ilut 
Tunnel 

bCOTTlSlt or ITRAEi ll\TIA\ 

Gicenhill to l’citli 
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27i5 Aceoidnig to ilio limit, last anangcil by the lilocluo 
Tclogmx>h Comxiany, all messages conmsling of not mox 0 than 20 
woids aie ti an s mi tied io distances not exceeding CO miles foi 
Is ? to distances not exceeding 100 miles fox 2s Gd , and to all 

111 
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gi eater distances for 5s I*oi each additional ton woids, or lino 
turn of ten woids propoi tionato olmigos uio made 

In cei torn o vc optional cases tlio shilling dim go is ovtoiutod to 
i nuoli greater distances than GO miles, and tlio half**oiown dim go 
to much, gioatoi diataiiGOS tlian 100 miles Those ovoopliotin 
inoliido towns of tlio highest commoioial and manufaotiu uig 
importance, with uhieh a laigo t<logruphio busmosfe must olv. j ij «. 
bo ti ans acted Thus, between I ondon and Unminglmm (112 nub s) 
the diaago is enl^ Is, and hotweon I j ondon and J ivoipool (210 
miles), Xj ondon and llanchostoi (180 miles), London and Cailmlo 
(3-09 miles), the clmigo is onl\ 2s (Ul 

The ohaigo foi ti ansmission is of com so meionsod m piopoilion 
to tlio length of tho message, but ilio daily ovponcnco ol tlm 
tolegiaphio offices deinonsliatcs that, with tho o\c option of icpoil t 
tianemitted to tho nowspnpois, tho a\oi ago length of tho messages 
does not much cvcoed twenty wouls I liavo obtamid a ictiiiiL <d 
tho lengths of 7 1 messages ti an ami tod, without tiny piutnmlm 
selection of subject, tho total length of which, ovolusi\e of tin 
address, is 1151 words Tho total length ot tho addict* son is 7 JU 
words This gives foi tho n\ eiago length of tho messages J 5^ 
woids, and of tlio addresses 7 1 , words, tho avciago length ot 
tho messages , including tlio addicts os, homg theioioio a litllo 
undei 23 woids 

Besides tho convenience offoied to tho publio bj tho iinn»iiun~ 
sion of massages to tho vanous stationn tluoughoiit tho oonnti^, 
this Company has established a sjstom of mo ti op oil tan into- 
communication by means of sovontecn brnnoli Btationa m < oil* 
ncotion with each otlioi and with tho punoipal fetation at 
Lothbuiy Those stations nio dibpoisecl tin o ugh tlio inctiopolm 
at points win oil lmvo been found to bo tlio most notno contiu* 
of into room so Thcj m elude tho eight lailway stations, thi 

Londou Boohs, Mmcing Lano, Ooneiol Poat-offioo, *St Dmistnu’n 
Chiu oh , TiVesfc St i and, Oicat Ocoigo Sticot AVustmuisLoi ( M 
James’s Palace, It night shut] go, and tho Mai bio Audi, Jljih 
paik Of thoso tho stations on Uio West Htinnd, and tho h astern 
Counties llailway, Shoicdiloli, aio open day and night 

Messages of 20 tvolcIs aic tuuismittcd between any two ol thc*a> 
m-otiop oil tan sfcatious foi lc 

In all oases tho ohaigo foi the tologuiphio mossago inol lidos i! t 

delivery at tlio plaoo of nddiuss, piovidod that such placebo within 

a lading of half a niilo round tho station, Gtf bomg cJmigod foi 

each milo additional, aiul no ohaigo is mado foi tho addles sis id 
tho sen dei oi lecei^oi 
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ClIA-PTBH XIY 

3 lecliic Telegraph Company b pioseut ton iff (continued) —270 Magnetic 
Telcgtaph Company — 2 77 Ohm toi od bnbinm mo Company — 278 Tho 
hubmaihic Tclcgmph Company bo two on Fiance anti Lnglnnd — 270 
Luiopean and Ament nu ’itleguiph Company — 280 Ougui of the 
submaimo companies 1 cntei puses — 281 Wonderful celerity of mtei 
national toi itspondonco —282 Oiganifention of electric communications 
with tho Contuiont —283 Meditoimneau Meet no Telcgiaph Company 
—281 Cenoml table showing tho places on tho continent of Liu ope, 
wlueli (lie in oleotuo connection with each othoi, and with Lug land, and 
the cost of despatches sent between thorn sovcially and London — 
285 Tolcgi aphio lines in tho United States —280 Vast piojcots m 
prog loss oi contemplation 

Acconunfra lo ilio 1ml f yeaily balance sheet of tho company it 
appeal s that m tho siv months ending Dccemhoi '31, 1853, tho 

_____ i -J n 
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gloss ioaoiiuo amounted to fitdflO/ , mul Hint tho di\id<ndwu< 
7 pin cent pci annum on tlio i updid 
Tho joieipli would i< piow nt an itvdugn daily lnuiiu i oj 
uli nut C)200 shilling int wngoi 

Tins company pois<s«n tlio L'higliili puhnl of main foimioi 
tclegiaph, including those ot Hum If winki, lna\( u i, <liuJ1\ 
with tin doubles medio hbguiph, impi lb d bj nnn u( i hom thn 
01 dimuy plain bulb 1 y ot /mo and < oppi 1 , r\utnl b\ u kIuIuImI 
waloi Tlio lumsmiHsam ol ouch dt ipntoh, t on i qm til l) , oc ( upn s 
two i anduotinfy iuu s, mid Luo battu n i wilh (lion ad i mu t 
On ppitnin Inn i, as foi i \aui|ilo bot\n ( n t rnubm im<L I imujiooI, 
tlio mul nunc at ol Hum l iinul Tim ii iiUnuUd, m imnptmd 
witli tlio iirrdb in diumont, \\ ith two udMiul i; i , In I, Hint it 
lccjiiiKS only emo lino wuu, and m tondlj , d wiib it i own 
dcipatoh AVilli thorn tdlo lustinmonl two mpn i ot nub dc i pa tub 
nuiflt bo made, ono lo bo dolnon d iu addu oi d, and tlio otln i (u 
bo lolnmcd by llto ofttu Ju umqj Hum'u niotliml, Dmt a bub » 
Avntton m toli'^iaplim upluu b^ tbo mstiumi ut nut mu d \t\ tin 
oitloc, bo Unit tbo Linn ot mm oink ni mm <1 

In tho oxfjmusatum ot its t itublistnm nt, tlio l«h of mi T<bf v iuph 
Compmi'v biuo mado an lnnovulutn on om mitiomil mmtom i, w Sm h 
oanuot bo lCRaulcd us oUioiwihu than lmppy nml |udimmit f b\ 
lonilmn^ oloi tio-toloftiapby tho mtaiiH of otilai^iii^ tho aphoio ol 
frnnalo mdudiy in Hiih uiuiitiy In no pin tot tbo on lhm d wmld, 
~ ovoupt puluips tbo United Htati i f whin mu ountonm lm\o It m 
lotaiin d,*~ aio lotnalc i om hub d Horn no immj < mjdo) niont i amti <) 
to th om, aim Kurland In L'banu tho\ mo o\lonsmdj implojid 
as cleiku m vauous bianohts ot lommoninl him him An mom \~ 
takors oi linked ntlbuim laihuiy ofllat i, (Inatus, oou< i it- loom , 
and in uhoit ;n all public i \lubtiioim tboy aio iit^n^ul, to tin 
cnfciio rxolumon of tho ollun hov A i bo\-ktopm i atul Imv-opoiu n 
m all tlio thoalifH, and in inuiiboiltHH otlim o< tujmltoitu m whiih 
no bodily labom ib needed, they aio pH limed to m< n 

Noav tho woiknif^ of tclo^uiplno uihLi union in, utid tlio ^imtol 
Imsmoss of tclc^iapluc odious is pHOinnlytbo land oi ommpalnm 
foi winch they mo lu st litli d, and wo notice w ith qi < at pb aumo 
the independent and onb^hlontd idop lain n b) tho Moatim 
TeloeiapU (vompany m thou omploj niont, wlmh it may lx 
hoped will piovo only the oommonconionL oi a ^om uil ntnvi nu nt, 
having a tendency to lmjnovc tho (audition ot that poiiion id 

tho rq\ who aio obliged to nook, the mennu ol lump, bj then 
industi y 

Tho buttoi y dcpuitmont is not one ol tho bant niton Htnq»* 

objects picscntfd in tlio Lothbmy cstabliHhmi nt Tlio coltmn ol 

tho building aio appiopiuittil to tins gonuatoi of clootiic cm i out i 
111 
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They consist of two long nai 1 ow vaults, in w Inch up w aids of 300 
battei ic 3 aic nnanged, consisting of "vui ion a numbeis of pans of 
plates, six, twelvo, and twenty -foul , adapted to cai 15 smallei and 
gi eater distances 

'Tito entno imount of voltaic powei employed by tins com- 
pany throughout tho countij consists oi 9 G 00 D cells composed 
ot 1,500000 stpiiuo inches of coppci, and an equal smfaco of zinc 
Tho so aio kept 111 notion by ilto consumption of cix tons of aoid 
annually 

In tho halt jcai ending dlst Ho comb 01, lSol, the paid up 
capital of the company tv as augmented, and tho tan£l loi tho 
ti an amis sion of messages was 1 educed 111 the huge piopoilion of 

00 pel cent up oil its tnigmal xato Tho extent of tho line was 
11101 eased 8 pel cent , and that of tho conducting wuos neai ly 3 o 
pei cent Tho a\ 01 age rnmibci of wnes upon tho lines was 
augmented by tins change liom A to o Tho ciloct of this, and 
tho giudunl mcieaso fiom month to month m tho next halt y oai 
was an mcicasc ot abo\o COpoi cent m tho amount of business, 
and noailj 11 pci cent m tho k ceipts, tho dn ldonds ha\mg been 
augmented fiom 4 to 0 pei cent 

Among tho moio lecent inipio\ oments m tho ti mis action of 
tolcgiapluo business which liavo boon made bj tins company, tho 
following may bo mentioned 

u Pianked mess a go papoiw,” pio-^mid, nio now issued, piooui- 
ublo at auy stationoi’s These, with tho mtssngo filled 111, can ho 
dispotoheil to tho oflioo when and how tlio sendoi likes , and tho 
company intend Teiy quickly to sell olcoliic stamps, liko Ctuco^s 
heads, which maj ho stuck on to auy picoo of pap 01, and fiank its 
< onlents without any fmthoi tioublo Anothoi \oiy linpoilant 
aiiangomont foi moioantilo in on is tho sending of “lcmittanoo 
messages,’ ’ by means of which money can bo paid in at tho contial 
ofllco m London, and, within a few minutes, paid out at Liveipool 

01 Mnnohcntei, 01 by tho same means sent up to town with tho 
like dispatch, fiom Ins ci pool, Manolicsloi, Busted, Buimngham, 
T^oods, Glasgow, Edinbuigh, Kowoastlo-on-Tyuo, Hull, Yoik, 
Plymouth, and livotoi f fheio is a monoy-oidei oiUco in tho 
Lotlibuiy cstablishmont to manago tins dop ailment, which will, 
no doubt, 111 all cmoigonetos speedily sup u so do tho govoinmont 
monoy-oidoi oflico which walks tlnotigh tho slow 01 modnmi of tho 

post-oflloo * 


* Qumtcil> lto\ io\v, No GIjXXXIX , p 110 
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270 Tins Company has cons tine tod lines oonncotmg tho fol 
lowing pimcipnl places by means of the bubmtu mo cable, extended 
between Domigluidco and Poll Pati 1 ok — - 


London 

lit 1 i nui 

Mimelieslti 

Liverpool 

Preston 

CarliBlo 

Glasgow 

Gicenod 

hdmtnugli 

Sti am aoi 


Poitpati iUc 
Doing! tacky 

I3clfast 

Aimngh 

Dioglieria 

Navan 

Dublin 

Ail ilon o 
Baltina sice 
Galway 


Kildtuo 

Carlow 

T hurl era 

Tipp er ary 

Limerick 

TVateiforU 

Mallow 

Killainoj 

Coilt 

Quo onstow a 


'I'lm company lias established an underground lino often wuos 
fiom London to Ia\ oipoel, by Man olios lei, mid one of sit wnoa 
fi om lji\eipeol to PoitxiriliioE, and from thonoa to Belfast Tbo 
lino fiom llolfost to llnblm, and fiom tlionoo to Coik, with 
branches, is o’voigiountl on poles Tho undoigioimd system is 
again adopted fxora Coik to Queenstown 

Linos mo in progiosa of oonsti uofcton along tho "Wateiford 
and I imonelv Ilatlwaj, and sw additional wnos aio being laid 
botweon Dublin and Belfast 

Tho msti uments used mo tlio noodlo-tolegi aph, and cluelly tlio 
, double neodlo mstiuinonts, tlio oiuiont being pioduced not by 
gahamo hat tones, but by magnoto-oleetno mnclunos, on tho 
pimoipla pat on ted by Mossis llonloy and Loisloi (22U) lmpioYod 
invanous details by tlio Mof>sis Ihight, tho societal y and ongmcei 
of tho company 

Tho speech dcliYOied hy tho Queen oil opening tho pailinmon- 
laiy fiesHLon of 18dl, was supplied verbatim to tlio 11 ol fast journals 
at 2 h 2<3 in , to Ihoso of Dublin at 2 li do m , and to those ot 
Coik at '} li 20 in on the nfiLiiioon of its delivery 

The tan ft is legulatod upon pimciplos snmlai to that of tlio 
Itlleiitiio Tolegiaph Company 

Although this comp imy was not meoipoiatpd unQl tho nuddlo 
of it 1ms now (July, 1851) upwards of 2000 imlo3 of tclo- 

giupbio linoH, and 13000 miles of wno m active op oi a lion, and 
lioiu tho lapid piogtoss it bus lulhoiLo made, and its iiowoi to 
extend its oapitnl of 300000/ to 000000/ , it is piobablo that cio 
long its scale of op oral ion w ill bo much fuithei extended, to tho 
gioat btuieflfc of tho jmblic 
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sumr uiiNn cowl* xmj s 

277 TJio CiruiiTitiD Sintac Ti j,i mi vnr OniiVNY In 

tween Cheat Iiiitam and the Continent lmn bitn fount d n 

nominal sliaie capital ot 150000? , of which tin) hall ha 1 bt 1 11 f'* 1 
the pi csont loson ed, tlio actual amount ol ilio itubsoiibed uapiLd 
being only 75000? 

'J lio opciations of this company have lntlioilo (1 801) been limit t d 
to tlio establishment of cloctuo communication with Htdgutm, 
by means oi tlio cablo aliotuli ilchoiibodj c oniH'oluig with 

Ostoiul 

Tins company lias loccnily coalosctd with the Httlmuuiiu 'L\ 1c- 
giftpli Company 

278 Tlio 8 ujiw:aiit ^3 Ti i r aiiATJE Otmr\N\ Imtwun I'limtu 

and IS ng land has a nominal si laio capital ol 1001)00/, ol whiili 
about 75000/ liuvo boon Bubsoi tbed and oxpoiulod, the ulmn 
lopicsonting tlio lomamdci bomg si ill un allot loti Tlio opt lo- 

tions of this company luiva been limited to tho ostuhliHlmn at *0 
olectuo coimmmi cation between lAuvnoo and ISiigland, by nit an 
of tho snbmaimo cablo laid between 31 oi and On bus 

270 The Emion \.n and Avi-utovn ISji ciitiu 'f I n Mi \i n 
Coatiaity has boon, established to fouu a lmlc between tho otthU t ol 
tho two submanno oompame^, and London, Mauolu'rttoi , untl Jn\ 1 1 - 
pool, and lnioi mediate places Tins company liuu laid limit i giouml 
wiics fxom Do vox to London, and fiom London by liuniiiighum 
and Handiest ei to Livot pool Of this lino, tho ill it sr ot urn betw 1 1 it 
Lover and London was opened foi public eoiiespinuh n< a on 1 ( 
Hovomboi, 1852, and has smeo boon m tonslmit ojainlion Ol 
tho icmamdei, 190 milos weio completed on lnt Mini'll, 1H5J, 
passing thiougli Bnmmghnni, Wolvoil lamp toil, Wiiitmil, mid 
Macclesfield, to Manchester Tho icon anting 00 imlos lo 3 i\ 1 1 - 
pool has been smeo completed, and tho ontno lino ih now in 
opoiation Tho total cost of this lino, with its nm houc), In 1 
boon 100000/ 

IJy an anaugoniont botwoon this and tlio Huhminmo (‘onipuiM , 
all dospatolics between tho offices of tho laltoi fiom tlio Contimmf 
oio tiansmitlcd uppn tho lines of tho foimoi, being dclnc ltd in id 
lcceived at tlio offices ot tho lattoi In fact, so lax ns tho public 
aio conooinod, tho continental conospoudonco going m omuiiig by 
Ifianco oi Lclgium is li ansmitted by these lliico companion, acting 
m common and as a single admuus tuition Offices fox eoucupnn- 
denco between England and tho Continent aio established m 

London, bn mi n gh am, Manohcsloi , Li^, oipool, (haA obond, Chatham, 
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Cinitulmiy, Deal, l)o\ ei , C thus, Pans, ISiusselc, and Antwcip , 

(U upnlolu *, ho wot t ij being foiwaid< d to Pn gland tiom all con- 
tint nt ul stations 

Tho tanft foi all single mcssiigis botwcun I on don uid the 
(’unlinint is 8s , in addition to tho Continent ul oluugo foi tmns~ 
mt moil Ixlwctn tho Continental station to oi bom wlnoli tho 
me isugo is tinnsmitted, and Otlaib 01 Oatond If tho message is 
soul to 01 horn unj pi o\ moial town (oxoept Dovei), tlieio is an 
additional dim go foi its timibimsbion between Jjondou and such 
town 

2S0 f riui migiimlcns of the novol and bold piojoot of submaimo 
(lettno oomninnn ution aio stated to bo tho Messis Jacob and 
I \V Biott, biotluis, of Tlnnovoi -scpiai o, Xiondon Phen flist 
^impositions noio addu'ssed to tho I* nglish govcinmont, and woio 
duet t( d to the deposition of a eul mini me oablo botween Holyhead 
mid Dublin, yrlnoh they oiloiod to undeitako if tho goveinmont 
would niaho tin m a giant ol 20000/ , loi nhioh, of com sc, tho 
htato ’would Iiai o foi publio pm poses tho iico uso of tho lino 
l lii i ottoi y as di oil in d 

f rho iu vt pi oposi lions, addicted to tho I 1 ion oil and Belgian 
gn\t limn ill i, woio at it nch tl with nunc mieoess An oveliisi^o 
pn\ ihge was ginntf d by both go’s oinmcuts, to wlnoli tlio ISuglmh 
^OMiununt atetded ioi tho use of suoh subinainio oonduoiois as 
the pin Iks should succeed in depositing, and m consoctucuoo of 
tin i, tho rsimp ames woio foi mod, by which tho piojcot has smeo 
In on ) < all ied, and tho cubit s alioady doscubed between tho 
Ihighsh i oast nun l)o\ci and tho coasts of Pianoo and Belgium, 
iu ill Calms and Oslcnd, -sscio laid, l>y wlnoli Londoiij Pans, and 
HiuhsoIi ha\o been luouglit into and now mo m instant anoo is 
i looti io comi mu no alien , aucl tlnoiigh tliuso capitals tlio whole 
Coulnionl, whounoi tehgiapiluo wnt s ha-vo lieon established, lias 
lit on pul in oonnootimi with tho United Kingdom 

281 Tlio utiluai ci'huty nitlx which ooiioKpondonco can bo 
lumBinittod hotw< en London and pails of timopo moi« oi h'ss 
icmoto, may bo judged liom tho inot that tho tiuemda spec oh, 
tloliYPicxl at tho opening of tlio pailunnentaiy mssionof 1801, 
w -uh dt liv< i< d t eihalitn mid oil ciliated m Pans and m lioilin 
In loio liei Sluji'sty had loft tho House of holds 

Mihhu^i s hiiA o lieon sent fiom tho oil loo m t'omhill toirinnbmg, 
Vionnu, and, on icilitin oo< usions, to hembeig, m (in llim a, boing 
it di diinoo oi 18(10 nulc s, tlicu leooption being acknowledged by 
Jin in il a ut ant cun icpljr 

282 It m natiMfaotoiy to bo ablo to stato that moasmos mo being 

t ul cun by many ol tho most impel taut continental states to extend 

llio lumoht t ot loloLUiplna eommuinoation b> multiplying tho 
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stations, bj 11101 casing tho numbe of conducting iuks, anil hj 
low oimg tho taiifh 

The clootiio ooimmuuaal tom \\ ith iho continent nury now ho 
con sulci cd as somuo f i om ull clmnco of mlon nation Accident i 
fioin tl\ a dragging of unohois raaj occm, bj which any one of 
the Hubmnuno cables may be disabled foi a Lmo, but m Hint ease 
tlio communication with the tontine nt w ill bo mcnntaiuccl by c iLlici 
cn botli of the othois, suoli a comoi donee as tlio Himullancous 
di sabling of all tlio llnco not being u it l mi tlio bounds of men ill 

possibility 

3n miiniiiM vn i jiuuki iitiouvpn: roui’Viv’v 

283 Anotlioi company lias boon fonuc cl lij tlio Hpmt mid 
ontcipuso ot the Mossis liictt, undoi the auspices of tlio gov o in- 
mcntu of bianoo and Ibeebnont, toi comuoting tho c ousts nt 
liniopo and Afuca by cluctuo uncs, m tho maimoi altoady 
evplainod (81) This company is louncd uilli a aliaio capital nl 
100000^ An oxotusiAo pirvilcgo foi fifty ^oais has be on g.ianti d 
to it by the two govommonts, and a gmiinntco ol mtount ot ioni 
poi cent on 180000/ is given by tho 1'ionoU, mul u poi cent* nil 
1 20000/ by the Sai dim an Go^ ci nmont 

Tins onioipiifiO is now (1851) m lapid piogicss ot u alisutimi* 
Hcvoial Imndicd men being occupied m eons It net nig the lnu i 
noi oss tlio islands of tfmdmui and Coisioa It is o\.piet<.d llmt 
tlio lines to tho co ist of Afiica will ho coraploicd and m opmnliuu 
soon aftoi thcf>o pages will be m tho lmnds of our loadom 

"VSHulo wo wnto tlieso lines (Juno, lSof) woloaui that 11 m f abb' 
has boon laid between Spo//ia and Corsica, and be Us un Cmsim 
and Saidinia, and is alioady in successful opoialion 

Tho condition and foim of tho bottom between roust and < on 1 1 
lias been nscoi tamed by soundings, and is found to pic son! m» 
obstacles, being fioo fiom anj conbuloi able mccpialitieH ol clnplli 
Tlio conducting wnos witbm tlus oablo hat o iuonod a apt mul 
foim, tho ad\anlago of wluoh is, that m case of tho < tibln litsuj, 
bout by any accidental mccpialitics of tho bottom, oi ncsnih nt« in 
thopiocossof its deposition, tho iviics will not bo sti nhted, but 
■will eaady ^icld us a spnal spimg would Xn tlio oablou ulu tul\ 
laid, it lias boon found that some of tlio whck litwo bieu menu ui 
loss lujmed fiom tins cause, so as to londei then pnrloi imni* * i 
u as a t is fact oiy 

The weight of tlus cablo is at tho iato of 8 tons pot mile I ■ 

contains sia, conducting wnca, each of whioli is cm cud with iw 

coating of gufcta pciolm, and tho whole is Himoundcd with tiimp, 

piopoily tailed, bo as to i oi in a compact lopo, winch xs Jnmllt 
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enclosed liho those all cad j dosonbed m o. compound lioliaon.1 
m nvoui of twclAO galvanise tl non ami cs 

Until tho oablo mul wnos destined ultnnatolj to comic ot 
Aloxandiici with Saidima can lio comploted, it is intended to 
c it abb sli a special lino of stoamoi s botAAocu Malta and Siudima, 
fco as to bo onablcd to tiansmitiuiclliffonco mstontanGously fiom tho 
oonfcLG of tho Mcdilon aiiean. to T oiulon, Pans, and all pails of 
bl in ope* Tavo meicantilo houses, Messis Bubattuio and Go , of 
Q-enoa, and Messis Anioma Galea and Co , of Malta* have 
Undei taken conjointly to place two sltameis to nm botweon 
Malta and Sai tlnua, to l alto tbo doapatelus coming fiom tlio East, 
to bo ti an mnttcd to Pans and -London 

It is mtonded* liowcv ei t meaivwlnlo, to a ounce t Malta by a cable 
with the neat oat point of the Afuoan coast, and by this* and an 
undei gi ound lino of v , lies to Ilona, to establish an olcotiio com- 
nmmcatioii with fonidiina, and thcnco with T on don 

284 In tlio following table, collected fiom tlio most iccont 
lopoits, me shown tho tologiaplno stations ostahli died in vai ious 
count ncs of Ism ope m Jut) , 18ol Annexed to each place is tho 
clmigo at which a single messago is tumsmitlcd between it and 
Ijonilon Ol tins olmige8s is tho pait applicahlo to the tiansil 
botweon Tiondon and Calais 01 O stand, tho lcmnmdoi being tho 
cost of Uausmission botweon ono 01 otlm of thoso places, and tho 
contmonlal citation A single mc'Mago cannot oxocod 20 woidu if 
tiansinittcd by Calais, oi 25 Avoids af Uansmittod by Ostoiul 
Tho ohaigo is moi cased m a two - fold latio foi messages Avluoh 
cvceed this number oi Avoids, but wlucli do not OA^eced CO, and 
in a ilnoo-fold piopoition foi suoli as exceed CO, hut do not 
oxoced 100 In gonoial, mossnges oxLcooding 100 Avoids aio not 
ti ansimttcd 

In some ensos a mess ago may ho tiansmittod bj difloient l outos 
at tho option of tho poison Bonding it Thus, foi example, a 
mess a go to Vicenza ma^ bo uont lid Baden, Diet Bay ana, ittZ 
S wit oi land, vi4 Saidima, oi tul Belgium 'J’ho oost of tinns- 
misbion m such caaob Aanos Avilh tho loulo chosen In all such 
<stiboa tho ohaigo given m tho Tobla is tho loivcstof those at which 
it oar bo sent 

Tho tan T hy Avaj of tho I lag no is not included in this Table 
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FRENCH STATIONS, w 

To Aniimim: 
n Agon 
,, AmictiJ 

,, AllgOJS 
j Angoulibuo 
I Airas 

, , , Audi 
j ^ Auxeno 
1 „ Aviguon 

I 

,, Rah j* ouo 
yi Bayonne 
yy 13eau\axH 
,, Boh o bio 

yy Bumiujon 
j ,, Beaithos 

yy BlOiq 

yy Bordeaux: 

1 }} Boulogne sui Hu 
)f Eouiges 
,, Biesb 



MJLFNOII STATIONS, in 


xo 

17 

ir 

14 

1 5 

10 


17 

*3 

*7 


13 

1 8 

1 1 x 

iS 

1 s 

iS 

T 3 

16 

1 10 

1 f. 

*S 



To Lonout 
,, 3Vy on a 

I VJ M VCOK 
,, Mans (It) 
t> Mmsullci 

I >> Meluti 

,, Met/ 

„ Mont th Mm* m 

, , Moutiiellul 

j ,, AronLiitilmn 

)t Alou tin 1 non 
|| ,, MouIuik 
,, MuRnnibo 

I „ N H 
11 ,, Nntioy 

j ,, Nathtmno 
I y y Novein 

II Nunos 

„ N101 1 
y y Onn AW(3 


Cxrw 

r f H 

*3 

0 

_ 1 ■ 

,, CaUois j 

ifi 

O r \ 

| , , Calais 

S 

. ,, Cfticnaaono 

18 

O j 

'« } , Cot to | 

yy Olmlons sui Maine 


O I 

1Z 

6 

I (t Chalons sm Saonc 1 

1 5 

v\ 

,, Ohm ties (Fuio ct Lon) 

IX 

6 1 

M Chntcauioux. I 

14 

O 

j ,, Ch a 11 in on t 1 

13 

_* 1 

j ,, Cheibouig 

IX 

Ci 

[ (Jleimont Lonmul 

15 


| ,, Col 111 m (Alsaco) 

* 1 

G 

' yy ClOll 

1 

II 

G 

1 

, ,, DlIllB 

1 1 

0 

, , Dijon 

14 

c: 

: , , Dtmai 

1 1 

O : 

1 

,, Di *i«m«iuin 

iS 

6 

1 

,, DonkuX 

IO 

O 

1 

j fi Evurtix 

IX 

O 

,, Foi’e 

I 

18 

1 

6 

1 

1 ,, CRrtonni 

26 

{> 

1 

; ,, Havrt 

IX 

0 1 ! 

■ 1 

Jt *L«)w 

IX 

1 

O ■ 

,j La Itochclle 

1 s 

6 

, , , Lillo 

10 

6 

, , Limoges 

15 

6 


„ Taihh 

yy Pan 

,, Poiiguouv. 

yy I’UlUpmitl 

, , Bolt tlClH 
,, PllMl'l 

,, Quimiiu 
,, Hi nnj s 

,, Ho*, lie foil 
, , lioublDN. 

,, llonui 

yy FjUKT Qoj NllK 

* St Rtiomio 
„ St Lo 
,, St Omu 
f , Stiashoiug 

,, Tutm*i 
yy Tonnciio 
,, Toulon 
,, Toulouse 

yy T()ltl H 

,, Tioyea 

„ Vin NOiJNwrs 
,, Vnlonco 
,, Vaiincra 

,, Voi Hflllloi 

,, Yesoul 
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1 S 

1 G 



1S 

01 


01 

18 

6 

1 z 


n 

f> ! 

>7 

6 

1 ll? 

0 

1 

0 

' i5 

0 

1 *4- 

6 

1 

1 *> 

0 

*+ 

6 

*3 


18 

0 

< 1 ^ 

0 

17 

d i 

is 

o 1 

1 

1 3 

0 

1 * 

o| 

18 

o| 

id 

0 

18 

0 

14 

6 

16 

6 

! *S 

0 1 

. M 

0 

1 1 * 

6 

ir) 

6 

II 

f> 

1 1 

rJ 

1 

0 

I 

6 

I O 

of 

1 ^ 

() 

18 

0 1 

'3 

A 

19 

17 

0 

r»i 

1 t 

o{ 

n 

°l 

1 1 

0 

16 

6 

1 *4 

C 

[ ia 


1 1 

6 
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10 


22 O 

16 o 


30 O 

24 6 


16 


15 o 

13 O 

16 O 
1 8 6 
160 


xo d I 

Aha.o ,ao °| 

Aai boui g 2.0 o l 

Adolsborg 2.3 o ' 

Aoltio 10 o i 

Agiam 24 of 

Auolo 33 of 

Aix la Ohapollo iG o 
Alexandra (Sai ) j 24 o 
Aljtiltten 23 o 

Altonbourg 30 o 

Altona 24 6 

Altoif 32 o 

Amstcidam 16 o. 

I 

Andei matt 23 o 

Ansbnch 1 8 o 

Anfcwci p 1301 

Amhonn 16 o 

Appenweiei : 18 6 
AecliaiFonbrng 16 o 

Asti 23 o 

j Ath 120 

Augsbmg 18 o 

13 ydi N f Baden 14 o 

Baden (Swif-s) 20 o 

IBalo 20 o 

I 

liambmg iS o 

Bant/ on °3 o 

Beilin /on a 2Z o 

. Beigaino 30 o 

Boihu 22 o 

Bonio 30 o 

Bei tlioud 20 o 

Boyieubh 180 

Biclitz . 26 o 

1 

I Bioimo '♦o o 

B odcnbaol 1 20 o 

Bologna 36 o 

Boigofoito aj. o 

Bot 70 n (in Tyiol) ?o o 
Biain lo Comp to 130 
Bio da 1 14 o 

BiLgoii7 118 o 


xo is d 

Biunswiek 20 < 

Biubsols i 3 t 

BiVhlci 22 < 

OmisRuiiu 14 < 

G a Bale 24 < 

Cnsscl 1 b < 

(Jliaxlcroi 13 < 

Chnux tic Pontls 23 1 

Chemnitz 20 1 

Obiasso 24 < 

Cilly 22 i 

Cone 23 

Como 1 8 

Coiutiai 10 

Gobleut/' 1 8 

Cologne 1 6 

Ooponbagen 24 

Ciacow 1 3i* 

Dxwr/rrt 34 

Dnimstaclt 15 

Bdomonfc 30 

Delft 1 6 

Dc e sau 20 

Doutz 16 

D11 Hcliaw 24 

Doulieeht 14 

Diesdon 20 

Dmgltngcn 14 

Dmsbouig 18 

Dusaekloif 18 

Ejironr 35 

: Ei^enaflli 1 8 

Ellioxfold 1 8 

hlbmg a 6 

Blttinmn 2 ] 

Frfurt 20 

!■ SBolt 38 

1 * n niciiut 1 8 

blawyl 23 

I'lensbiug t,\ 

Fleniicx 22 

;! Ploicnco 36 

1 'OBBIinO 22 

Fiank foil on M 15 

Fiankfoit on O 22 

hraucnfeld 33 

Fredei 10m 24 

Pubouig (Swiss) 33 
bubing (Baden) 14 
Iuiodiicbfiliafon 16 

Gtweva 23 

■ Genoa 24 

ftoimoitilioim T 4 


12 

18 

14 


iS 

*’3 


30 O 
20 O 

180 
26 o 
'♦o o 


13 o 

T4 o 


Bremen 
B» csoia 
Breslau 
Bugg 
Bi lxen 
Bi ombeig 

Hi uchsitl 
Bi agelettO 
Biuloh 

Bxunn 


18 o 

70 O 
20 O 
" I 3 O 
23 O 


20 O 
13 O 


20 O 

36 O 

14 O 

12 O 
IO O 
20 O 


14 

24 

lb 

13 


20 O 

24 O 

22 O 


l8 O 
IO O 

iS o 
160 
24 6 

31 * o 

24 o 

15 0 


16 


o 

o 

o 


16 o 

24 o 

14 o 

20 O 

14 o 

x8 o 
180 

35 ° 
180 

180 

26 o 

3 ] 6 
20 C 

38 C 

l8c 


2 \ 6 


36 G 


IS 

22 o 


24 6 
22 o 
14 o 
16 o 


23 O 

24 o 

14 o 


20 

Grlient 

Giessen 

Glaus 

Glognilz 

Goibtz 

Gospich 

Gotlia 

Goiitz 

Giat/ 

II v inn m 

Ilagouftu 

Hague 

Hallo 

Liam 

Ilambm g 
Ilnnau 
IIano\ ei 
Ilaibuig 
IlasBclt 
Ilattmgon 
Ileidelbcxg 
Ileilbi onn 


cl 


10 

iS 


22 


1 8 o 

32 O 


iG 


* I 


18 o 


18 


30 O 


12 

14 

IX 

l6 

22 

36 


Ileu&nu j 22 

Hoimanst ult | 36 
ITei/ogenbuobseL 20 
Hot 20 

IloUensolxx’vangaul 18 
Horgon 1 37 

JltSt HUOEC IS 

Ischl 34 

JURBISH I 12 

ICvnisrvnr 1 32 

kemptou 18 

1 C ell 1 4 

kihsengon I iS 

lClagenfvut 2" 1 

Klausonboig 1 3c 

Kolilfmt 1 24 

konigsboig 2f 

ICoiHoi 34 

Iv osel 1 24 

ICollion 1 3C 

KiquLj [24 

ICufutein 2< 

Limaonc j 23 

Landau j 1 4 

Land on 1 1 ^ 

Landshut il 

I Langenthal I a< 

Lane le bouig 2< 

I ausanuo : 2: 

Leghorn 3 ' 

Leipzig 1 3< 


20 o 
180 


27 O 

18 O 
24 o 

12 O 


30 O 
24 O 
26 O 

24 G 
24 o 

20 O 

24 o 

20 O 


14 o 

12 O 

1 3 o 


34 <5 

20 o 


12«J 
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lo 

Lombui g 
Le n/bou i g 
Loyd on 

Licbtumteig 

Inego 

Ltegnit/ 

Li estal l 
Liudau 

Lin^s 
Louu no 
Loclo (1 l) 

Loin ahi 
Lubcek 
Lucca 
Lucerne 

Ludwigsch'iftn 

Lugano 

MAOlVLlUIlKi 

Malino * 

Manage 
Matmhunx 
Mantua 
Mai bin g 

jtfnsaa 

Mestro 

Milan 

Mm den 

Misocco 

Modena 

Mogudmo 

Mons 

Monza 

Moi at 

Moigiois 

Mot lets 

S romoi on 

Mnlheun 

Munich 
Munstei 
Mm //u soiling 
My si on it/ 

K vmuu 

I NeufehfUel 
Noulmusol 
Niodoitunon 
Niouw I)iop 
Novato 
Novi 

Ntucmbuig 

Nybuig 

Nyon 

1 Osimm im 

O f Fenba oh 
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tl 

10 

if tl 

10 

y a 

26 0 

Often burg 

14 0 

^ainb Imioi 

20 0 

30 0 • 

Olmutz 

zz 0 ■ 

burnt Tiond 

120, 

16 0 j 

Ol ten 

20 O 1 

1 bfc Jo in do Sian 


23 O 

Ooa 

14 0 f 

noimo 

20 0 . 

12 O 

Oppeln 

24 O 

Sal/buig 

2d O 

22 O 

OiHtrn a 

2.6 0 

. Samftdon 

2f O | 

20 O' 

0 sell gi slcbon 

20 O 

ban obi Ut k 

if. n| 

l6 O : 

Ofitond 

3 0 

Scbicdatu 

ifi 0 

20 O 

1* U)1 RBOltV 

20 0 

ScbairiuuiBui 

22 O . 

22 0 

1 

. Paclna 

20 0 

: bohn Oltlflll t 

1 8 0 

22 0 ! 

Patina 

24 0 

bohwy/ 

22 O 

12 O 

Pa^anu 

20 0 

btmltn 

26 O 

22 O 

Pays Has l»ir 

12 0 

bion 

33 O 1 

34 6 

i Pcpinutoi 

14 0 j 

Hienna 

28 (1 

22 O 

Pescia 

35 ° 1 

holonie 

20 0 

16 0 

Pesth Pudo 

24 0 

, boncobo/ 

20 0 

1 

24 0 

Peter win dm 

24 0 

b pilCS 

16 0 

20 O 

Pictift bant a 

32 6 

Spldgon 

22 O 

32 0 

Pnano 

. 22 O 

btottin 

i 22 O 

12 of 

I Pisa 

32 6 : 

Rtnttgaid. 

16 0 

14 0 

Pistoja 

37 * 

SUhhou 

22 O 

20 O 

PI ai Banco 

26 0 

Suinnomundo 

^ O 

18 0 

Plaiien 

zo 0 

1 

ft/ogtdin 

2 ' J, O 

• 2,6 0 

Poggebonsi 

37 0 

H/olnoolt 

24 O 

20 0 

Pola 

22 0 

Tam ini s 

I” O 

20 O 

Pontadoia 

33 0 

Tar now 

24 O; 

20 O 

Posen. 

24 0 

Torn cm at 

26 O 

22 O 

Potsdam 

22 0 , 

1 

Tot moii do 

12 0 

24 O 

Pi a D iu, 

20 0 

Teu fen 

22 O ’ 

i 

22 O 

Piato 

37 * 

Tbalwyl 

: 

12 0 

, Picsbmg 

22 0 

Tlmsis 

22 O 

20 O 

Pi 7 niyst 

26 0 f 

I Tulomont 

1 O 

22 O 

Quit \ RUN 

12 O 

Tom nay 

10 0 

22 O 

llAtCONIQI 

22 0 

Ticnto 

30 O 

,22 O 

1 

llngaz 

22 0 

Ti cs 

16 0 

IO O 

Iiappoi fieliwyl 

27 O 

Tieviglio 

34 O 

14 0. 

Ka stadt 

>4 0 

Tiox isa 

30 O 

18 0: 

llatiboi 

24 0 

Tiiosto 

23 O 
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; Hatiahon 

r 8 0 

Ti ogon 

33 O 

22 0 

lte^gio 

22 0 

Tiop]>au 

1 7 1 0 

2 -j. 0 

Itctidsbuif, 

24 6 

; T 1 n bnu 

!23 O 

13 0 

1 1 

Itholnock 

| 

32 O 

i Tm in 

| 2 ? O 

! zz 0 

Iticlitoi soliwj 1 

23 O 

IJlJlNI 

20 O 

24 O 

; lliesa 

20 O 

; Ulm 

16 0 

22 0 

Hotter dam 

14 O 

Utiooht 

16 0 

17 8 

Hoi soil rich 

22 O 

U/naoli 

.22 O 

0 

1 Bosonlioim 

18 0 

Vi Nion 

1 20 0 

2-4 0 

ltovetedo [20 oljVcicoU | 

2 y 0 

18 0 

! RoMgno 

32 0 

Voiona [ 

24 0 

24 6 

11 / 0 S 7 OW 

26 O 

Vuvitifl 

14 0: 

zz 0 

, bAINT Gill 

22 Q 

! Yo>oy 

22 0 

Z4. 0 

| Samto (hoiK 

22 O 

: Yiconra 

20 0 

,16 0 

■ 

1 8amfc Ohislam 

13 0 

Ylotuaft | 

22 n 
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AMERICAN TELEGRAPHIC LIMES 


ro 

<> c? i 

io 

\Y iidotiEicUwhl 

o 

Wmtoitlmi 

Witt few ^ 1 

-a a 

Wlttenbuic 

f Woimai l 

zo o 

f Worms 

Weidau 1 

«o o 

1 Wui/buig 

Wc'-cl 

ao o l 

J 

!w 

i 


* a 

TO - I 

s cl 1 

| %% O : 

Yt>ut>u^ ! 

7.2* O 

\ 2*2* ol 

, /OPFINQUI 

so o 

i °l 

Kill; ! 

2.2* O 

1 8 o 

Zuiich 

2,a o 

o 

Zvi ichau 1 

1 1 

1 

SO o | 


The above *ates a> c o/ tho wnml ehtugo for Poi Itrape fo* -Dfhieiy of the 

Mt. sages to aw/ j^itt of -l mate chtiiffi to oth^r plants jtf It —1 h 

Muuminn hwrth uj a Me sage ^4* JBelffmm is 1'iccnti/ ttie j} ouis a«v ot? U* 
mnU Twenty H v yds 

Tlio Public iuo Informed that m ordm lo piovldo atninftt mistmhes in the tinns 
iiiIrhIou of 111 SSVGl S by tlio SXJBM VRINL, rmrt 3 UttOi r VN IT LE GRAPH 
COM 1 \.bfTI S c\csvy Mos'mgo oi consequence ought to bo REPD VTED by boliic. 
mj>t back fiom tho St ttion nfc whitth it is to bo 1 evolved to the Station fiom whicli 
it ia oviRinalljr sent — Double the usual price foi tuiuaml sir n will he i lmifjed foi 
lopcntlnff the Message to 01 fiom any paibof Trance and Half the usual clmigc 
1** oi Hum any othin pait of I mope — Xlxc Company Mill not bo responsible for 
iMittbnkoft in tho ti an emission of umopented messages from whate\ei rause fcUov 
mai mlHo — Nor will they bo lesponsible foi Mistakes in tho ti msmission ot a 
lopcatocl Stessai^o, noi for delay In tho tinnsmission m delivoo nor foi non 
tiauhinisBion oi non dcllvoi^ of any Messago whethoi lep^ated oi unrcpcat^d — 
No Message tliqt is unintelligible can bo transmitted to tho Continent m conae 
queue e of tho lcgulntlous of the loicifpn Oovommcnts — Iht o Comp mis-B icseirvo 
to UioinsoHoa thought oi lofuBingall those iTcspatehcs which in then opinion mo 
im intelligible - — Vll | canons Bonding rnaio than one Message as a tnnglo Despatch 
will bo held liablo to pa> sucli fmthoi sum in addition to tho amount paid on 
tiansmissim as would Urvso boon ohui&Qtl bj Couijj me a if each iik bagc< 

hud been sent sepai ate! j 


u n Cfits.Tiiic mbs i% jcht siAns 

28o Owing to tlio i n/pid x^iogioss and uniestucted fiecdom of 
cutoi x 11 1<i0 m tho United States, a gieat umhbei of independent 
eomx>ames have been fomicd, by whioli tlio \ ast tenitoij, fi.0111 
llio Atlantic Ocean to tlio Mississipp 1 , md fiom the Guli ot 
Mexico to tho fiontieis of Canada, is eispicad with a net- 
’s, oik of w Lies, upon wluoh intelligence of o\ eiy descuption, and 
pciHOiml and oommcieial coi rcspondencc aic Ho wing mglit and 
dtrv incessantly fiom jea^s end to ycai’s end m a toiicnfc ot 
which tho old continents offer no similai example It is almost 
impossible to abceitam, oven with a tolerable dcgice of apx^i o^ci-' 
mat ion, tlio actual ox tent of wues winch at any given time cue 
m opeiation When wo commence an investigation of the 
statistics, with a view to tho collection of facts necessaiy to 
foi m tho basis of a lepoit, we aio ovoi whelmed with statements 
of lines commenced, lines halt completed and netiily completed, 
and many wluoli undoubtedly must bo completed befoio oui leport 
can oomo nndci tho eyes of oui leadeis All that can bo done in 
such a case is to give tho ncaiest practicable estimate ot the ex- 
tent of those entoi prises at a given epoch, indicating m a general 
matmci such as aie m ^nogiess and likely soonei oi latei to bo 
completed and bi ought into pinctical opeiation 
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Tlio Amoncan linos nio gonoi'illy classified at ooidmg to the 
tclcgiaph msti uments with wlncli they woilv These me lliojt 
of Moiso, House, and Bam, all of which timismit despatches hy 
moans of a single conducting wno, and all of which wnto 01 
punt tlio despatches tlioj tiansmit, those of Moiso and limn, 
m a telcgiaplue eipilici , and that of House m tlio common Roman 
capitals 

Of these tin eo sy stems, that of Moi so is in tho most gonci al 
use — a en oiunstnnco which is pai tly explained hy tho fact, thai it 
was tho cm lies t adopted, md had est ihlishod its giound long boloic 
Litliei o± the competing systems It must bo admitted, that so fai 
as public opinion and fovoui cm bo aoccptod as a test of piaclical 
excellence, tlio system ot Hoi&o lias iecci\od not only a laigo 
majonty o± tlio sufTi ages in tho United States, but also m tho 
noithem and eastern states of Ernopc 

Accoidmg to a lopoit jmblishcd in 1851, tho total length of 
tclogiaphic wuc, at tho end of 1852, then m opeiation in the 
United States, was 21375 miles, which was distubutcd between 
tho tluoo systems ot telegiaplis m tho following piopoition — 




Wile i 

Moi so 


19903 

House 


2100 

limn 


2012 



2J375 


It appoais hy % moio iccent estimate, published in a lcpoiL 
pi e sente d hy Mi T P folmilnei to tho Tclogiapluo Con\on- 
tion, that m Match, lSol, tlio total extent of tolegiaphio who 
tlion in opoiation wai aho\o 40000 miles, winch weio thus 
distubutecL — • 


Hoi o 
House 

Bfl 111 


Hiks 

30972 

3850 

570 


11392 


Tho deoi ease of tho extent of tho Bam lines w as owing to tho 

coalition of some of tlio most evtcnsivo ot them with tho Moise 
companies 

It would thus appeal that in littlo moro than twel\ o months tho 
moicaso of telegiaphio wiro amounted to 17000 miles It is pro- 
bable, howevei , tliat tho estimate w Inch wo liavo quoted of tho 

extent m opoiation at the end of 1852 may have boon below tho 
aotual length 

123 



amhhiuan 'jenra oiiArmcj tani 


Tim Jnl lowing eslmmlonl Urn inpilul almihed l>y thcso tnlii 
pi 1 hi hi given in Ah Slmilimi'a upmL — 

Dnllni a 

MniMilihoi 6,/jHiSOO 

lUnm or»r»om> 

111111 1,1000 

G, 07X000 

lining oegtmah ill In 1, 100000/ 

Nxocpt in f nts 4 mIii in a giant ooinini ion oi mtoioomw piewtuln, 
each inm]mnv niiiinl un i enily a mn^ln e muliuitin^ nuu IioUvcpi) 
Hliilmn ami alulion An o^um^h's ol tho o\< i ptioiiH to tins ma\ 
1>D nicntmm (l, Wa ilnn^Um mill riiiltKlcl^lua, ftmiucttd hy ho\ux 
A loui Mi u i , iNi \v \mk uiuT Hulhiln, uiul Nm\ Yoik and Ho lion, 
hylhifn, <dc\tlund and C'nu'nm'iti, and JSohLml and J^oitlnnd, 
1>3 two 

hi nimio ui a >i | impoilant it imnml alaiiniaip mirlt as Now Yoil 
and Hoston, aio foninrdid Itj tlm m in a at m\«inl conipntin^ 

< ompaiia i, Mini h InlluM , Imwovi i , ilifti m ill nmli s, hci mji» difliiont 

Hilt ilia diuto lit at ion i 

O'lu Stained nlno, a fined ol eountiy lyin,. he l\w on Iho u[)|ioi 
pat lot limimi id tliatf naitu , and Dm nouLlii i u ahmo of IatKo 

I * ti*', Um < lilt 1 ]>ai 1 ol xv limit, Mitlim tlm Inns ol Iho picsonl 
^oniiatam, wai an nnmiUixati'd and uuinliulult d waste, la now 
oxoiHpi i ad with Imlwcon dl)00 and 1000 nnlos ol ulootno tide gi tip) i 

2K(» Stu|imidoua uh havn hr oil tlio pro]e*olH aatually loalim d m 
thin ajiplmulum ol noumeo to tho penial uses ol iho United Matei, 
lhu> Hinlv into roinpnuiUvo niHi^tnlluinoo when edlieia, wliioh me 
e emti niplnii d, and like l> to ho ei\e indent, mo alale eh dlniawi 
litid a ii poll pi i inaited to (Vni&um, m tho ae h non ot IBol, hy tho 
Un d-nlUe n Cemitntiiao, m which a piojeot of a lino of oloolnn 
tedi^iaph to (VddornmiH inmniiinamh tl lot ulUnmto adoption f Um 

I I poil nay 4 that--* 

“Tim jouln aoh^eiti d hy tho aoimnitloo ih, aaaoidin^ to tho 
mu voy ol < r aplaiH \V W (‘hajiinan, U S Aim\ r , ono of Iho haul 
that omild ha aeloptad, possoHHin^ as it elocm gteait looal advuntagOH 
It will ooinmimeo at tlm mtyol N aloha/, in tho State of Mifmujsijipi, 
miming thum^h a wall ho l tied peilion of Not them To\a», to tho 
tow n eit HI Ihmo, on tho Iho Uianelo, m latitude , tliemao to 
Iho jimaiion ol Iho (hla and Colen ado riven a, oiossmft at tho head 
of tho Gulf ol California to San Jheffo, on tlio Ihimllo, thonco 
atoii/f iho oouhI to Montoioy anel San Vranaaioo Hy this louta, 
Iho xvholo lino hotwoon iho ATihhihmixi]>i Uivti and Paodlo Ocean 
will ho non 111 of lali tndei t onncepu ntly, almost enliioly fieo 

hom tlm fftiml difllouUros to ho one'ounioiod, owui^y to Iho anow 
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mid ico oil ilio noi thorn loule, by Ibo way of ilio South Pass, 
classing' the Siona !Na\ ad a ^Mountains m latitude! J 9 J Tho w hole 
d is tame o fiom tlio Mississippi to r^iin biuntusio w ill bo about 
2100 miles * 

44 In a cominci eial point of t, igw , Ilia lmo m question assumes a 
gigantic arapoi tan cc, and piesonts itscii not onlj m tho utlitudo 
of a means ol communication betw cell ilio opposite iis.ii ernes ol i 
smglo countiy, how ovoi git at, but as a ohauncl foi lmpactuig 
kntmlctlgo between distant paits of the caitli With the i vistmg 
lacililLes, it lcquuc s mouths to com ov infoimationfiom tho siumy 
t limes ot tlie hast to tho less fnvomi d, m point ol olmuito, hut 
notions Lmpoiluit legions of tho West, tcomnig as tiny do with 
tlio pi o duets of ait and cnloipuso Eat this lmo of wins ho 
establish ocl, and tho Paoilio and Atlantic Oceans "become as one, 
and intelligence will bo convened fionx London to India nt a ulioilc i 
time than was icipuLcd ten jeais smeo to tiansnut a loth i horn 
Now Y oib to Livoxpool 

* ‘ N cn does tho lmpoitanco ot tho undoi taking el aim h sb mt< lost, 
when lc^aided in. a- social point of view California is being 
peopled dailj and lioiuly by oui fnonds, om kindiul, and mil 
]K)litical Inotbion Tho little hands that a few centuiies mneo 
ltmdod on tlio we stem bIioics of the Atlantio, have now become a 
mighty nai ion Tlio tide of population has been idling onvaul, 
moi casing as it appi cached the netting &un, until at length out 
people loolv ah i o ad upon tho Pacific, mid lm\c thou home i almost 
within sight of tho spieo gioves of Japan Although nr pn luted 
fiom us by thousands of miles of dibtanoo Ihov will bo again 
le stoic d to us m fooling, and still pie sent to om ailections, through 
lho help of this noiseless tenant of tho wilderness ” 

A company ib hinted to ho oiganifiod foi ciui 3^111 g out this a ast 
pioject, with a capital of 5,000000 dollars 
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ril vrt Kit \\ r 

Sf H 1 ij Ui ini u 1‘ til h \m 1 1 v f iH II I uni Inn i MO Tin n 

i 1 nt mil » t ’ M> I'm |»HinlMi * t imuotiiU* <1 mi Hum U'H 

I n> pi t itt ii t t< t« n h >1i pvt In n "l ' Mi tin alum utul pio 
j i til m *t «l ij *1 li i 0 1 r l null ”■ 1 I'm n t< U s inplm (nit^iou 
mult im nt i m '** T* 1* » n l«t< umti urnuit m <tl in Hi Ipnuii -200 
| m iii nl it i it In i ’Or 1 it mil (tilt l Lplilt Jm* i 'im Tu nil n 

in* til * n 1 mil* oi M >H l)i n * min i li hi willi Urn t ul ntlun utnti h 

imi |( j i tin n n < i n \ nt mtt urn ilintu hMIuiim TlH I’n^o ul 
«K ,| tMi ti tvu * n | i no* * mi I l u Imul til * Ailwmt i ,i * u( im l n uttil 

i, noil i it nli * OM Utiu h mmol i l * ipili m ' unl> muMV li i UM 

di hi,) *( t ii i lU ll a iit* I injilun lulnilun tuilum lOo -Aonltn 
if uiimtl I r til u toil '*1 ih itiii uni i ml) MW Is< I In i Imulti U !i 
i inplil I m 10* int 1 ,/uipim lilii ii tlOO Hnlimi IlI* , i upljui 

Inn * 

ii mum ii mm i t * u it ii i hi \ m t it a \ 

‘JS7 'hi i iMiplh n1 Um n nt tint tun Mi^mph m ojHUiUim m 

Hi 1 1 (till A nn m t nt \nr* U oUoot tdOfi milt t 

Ah *1i* *jih \\ hit yh» Ui, no mm nf lim lUitmh fommihuiun »onl 
In llm Ni w ^.»tk 1 \hihttum ot lHo[ t xhowuIuI a lipuit io 

hum 111 1 Ml *1 EM 01 ‘lUlmmit K vm 
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PailumiLivL, which bus l>rm published, and 'which upphoi mm* 
into). eating pmtioulais 

Aceoi ding to Mi AVhilwoilli, Ou mo *t dndnnt pond umiM u(ut 
bv cleotno tiloginph in NoiUi Amentm mo Quc In t and Ni\i 
OiicniiB, which mo riOOO milts npnil, and tbu lulwmh <»] lim 
< xfconds to tho wlsI ns fax us All mmu, ulioul uOO li nui uud 
Milages bo mg piovidod with t- (alums 

Tin 10 ai o two ht paint o lints t oiniot im;> Mtw Vnl«, willi Ni w 
Oilcans^ ono luuiiiiig along tin' sta-bomd, Iho utlu i 1 )\ wa> nl 
tbo Mississippi, r uIl about *2000 milt s long Alt's utgn i bu\t bi * n 
tuinsnuttod fiom Now N oik lt> Now (Hit an i t and mi wii 
upuitd, in (lit? apxto ol (Inu boms, U1014J1 tln'^ bin! in t < m- 
fcunlj to 1 >l m utton sc m ml tmit s m tlio tami ti oi linn am * ion 
AY lit n tlio t onlt mplnluL lnua toinutiuig Culiluiiim “wllli Uu 
Allantio» and New ton ltd Kind witK tho mam cant 11 unit, m tom 
pie tod, ban biaiiusi o xvill bo in oommuinaalitm wilb St lolni’ , 
Nowfouiullimd, "wlut'K it dinlant lmm Oal\va\ bul (im tla> 1 
pastmge Itia, tlioioloic, cstimuiiil tbal xnlcHigtiuai ltug la < mi- 
vest'd hoxn ilio l’aoilio to l^uioja, and ittt t ti sd ni nluml >} \ tln\ 
f l ho oosl of ('locling i< It gia])li linns "\ mb i attouhng In ban- 
lilici, 1 ml tlio o\pt nst s upon llnj wlioln am < ilitmibil 1 t> 
avtiago about 1 HO ( J 07 ) poi imlo Ibuuigliout tin Main, 
tho moth into amount ol (hit csinnalo is, m a gma( nun an, 
io ho atti limit d to tin iat iliiu s alloirlt d hv lliu gt ni 1 nl hhginph 
law H loi Hie fommUoii ttl umijmtiii t and l bo toxihlim Inm ol bin 
J bo olrt ti it loltgiapb n used 1 >\ all t'lan sns ol ‘utot|\ at 11 n 
oidimujf me ill ad of tinnsmiUnig mti lligi m 1 

n<)\t lnmciit despatt lu h, and me sagt t unoHnig (bo hh m <h a Mi 
ol any ptiHonh, mo outitbd to Jin 1 1 ilnnu', in \t i onto mipoi hull 
puss coiniuuuieiit 1011 s, but lUo laUti, it not ut t vluio) diiuuj mb - 
led, await tin n lcgulai turn 

Tbo li admg ut wHpnpoia ol Now A mb eonlnlmto )om(lv tow mil 
tlio exponst sol daily loligiaphioeoimniimoatunm 1 hr' annual 01m 
liaid by Ibo “ AssotiaU tt I'liss” avt luges j], 10 , 0(10 jinj annum 
The following is U10 t mil foi the pit ss di s]mb In a 


Dntl* 1 20 U imlis, 1 * t nt is 1 
IIlIau .011 200 mill fiOO 

,» (inO ,, /no 

, , 7 on lt 1000 

,, intio ,, inoo 

>j JfiOO ,, nui 

Vssunnug tin eo cents as tbo mtingi, tlio total mnmnif ol nmtlei 
iecci\cd by tclegiaph ba ibo “Nov \ oilc Aiaumltd I’mo” 
unoxmts to a million wonls pci mnum, tn about bOOoolmimi 
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.. I II 1 omhm m w 111 tin, 1 t ki , nMia^mf, utmost two 

t oluimia pi i day 

fwippo nij^ jut 1 1 1 1 t !<► Ini u 01 ml i it In thin , tho hhuio of 

ihoIi would annually miionnt In ulnmt 1 m IUOU/ f lm two 

t ntuinu i nl ti h j inphii int, lb, i hi « dully 

< mumMMid no ii ii n tin iliitiii ti li f'loph hi tin u t > uohfiolions 

In u MU i%m at i \ti nl In Utiilhiii w» in tian unlit d liy min 

ni tin tlm i 1ii», mph Inn i Hint nmmil \< \\ \ m k mnl 

In ( \\ i < it itm ami htlll iiu a * i daily f l ho miu i |mnl oh Ihm lino 

tim <>1 lii, |*t i m i jm 1 t nu tim i < i n ] In ni i <i ulio a a tl it it's ci ttfjfi d 

in If'* 1 fm i n ll ftniti (»tt (1 Jf ) to ^Nl) (lli/ ^ ^,{ i month 

(hi ntln i Ino tin h lotiHj i nhuiii 1 1 1 it him * i \vt l o i ntniiatod to 
horn * itio t i ** HUH) (IfJti/ to JOt)/ ) pt i immim lm talc ^ injihic 
ih , 

iiifi 1 1 u |» I" am mini mn it Ini(iinit1\ imm (ho nittiioumo at 
Mum tjiln in i It 1 1 1 ii it \ in fimimu 1 1n > tun i Mtnmlul to taho 
jilm < on an im i i t i) hunt t'W'ih, hut nmnj < mill i\nn(o \ lm\o 
l)i i ii utnjili il fui oh\ nthn t ; t hi t iiu'oiiM atom i , mli a i H^htnm^ 
ui* i ini , iVc , whnliiiii tint tally Known tin oumlx i ol jiitm- 
» ii I >1 mu i Inn t la t li 1 1n u h\ x* 1 1 n< ■ it ulmut SO (a i c i nl 

I M li* i a* i ah nt nl i an < ni tut* u o]it ton <n ntn it 1 1 filial lj J j om the 

1 illm^ nl tin |mh , the lm at nif, nt tin win i h\ hilling tiom, and, 
pail a itlat ly mi u ml* i , ii mu I ho to < utmilah «i wt ij?ht of anmvoi u o 
'flu i lii tia i mi ut j i ooutu to int t luouj'h loitf., tli ihmoi s, hy 
it iti, lm il amt In am h mi mn( s mat 1 1 la} )iitif v tn ta f in thn to ayatmtiH 

win t< t( wmiht 1*< ntlaiwa* Inn w» ak in opi into i th of mill} 

In Mi IS mu' * a 1 to, a w t ah mm i ( of i tmual liflhii nt Jot m i y 
Innp ill I am i i i In f um n Ni w \ ml aial Mo ilmi, a that am i ot »70 
to i It i, no hi am ]i m lm nl mm mt 1 1 injiau il 1 n am no r a i ij whii o 
hnlh Mom ’ i amt lhun*i ti h j(i apli i an um it h} nil m mil ^ anmtcd 
i onipniv in I In uim «*iHi i , it it tnuial imivtiiitill, in (tiiiiiu 
I omlillon 1 ot tin atiiintplaio, to n mn\o fho win i tiom Mom hi 
tit (uiim)i(t r and mum i l tin in with lhim’i t oil wlnoh it in 
pi to th ild* |» npi m(« wtan i mnmunit a( tmi h\ Atoiu’a a} at mu 

1 I Mill 11 Itpl < l| 

II i < j mu i tllx In In m tl that hj hiMiiiv numhitt d w not untlti - 

i irrninE tin mil 1 1 it)iT jnim will ho 1 1 ilm t «1 mo at to ho idftt^ollu'i 
mt mi mti i al I* f l ho r \p* ii l< ol tin* plait i i, how t vt i , nt n ^aidt tl 
at a fMat Mnjn dnnMil m Iho lontid ^(iiti i, wlnio t htuipiio*ai ol 
t mii h m t am l i mi nhp i t ot th* liif hard < omodt lallo)) 

‘Hta [lpphialinti ol llo ilttliii, (i lofcniph in not ooutnit'd to 
till* tl 111 lilt i' Kill nl )U* i 1 } i i tinllt olio pail (it tllO htlltlM to 
muillu i ni fho hum <■! a, ha al m ininin ipiyl Itlopuiph, it ij 
* itiplnx *d a mi impm { mt hi iimmiif *»1 i*^nhition ami mt< III- 
r p uoa in ilm mi(« Dial adhiiiti ti itmn ol town*' 


I U 



TIIH ETdSCTRIG TETjLGI? AT3I 


3 S r o adaptation of the sy &tom enn ho moio mtciestmg anil useful 
than that winch is made foi the pui poso of convoying, signals oL 
nlimu and intelligence in the case of ino 

This system has bcrni i eiy completely developed in Boston* 

Tho city is divided into seven distucts, each pio\xdcd "with a 
XJ envoi ful ahum boll b \ ci \ distuct contains so\ eial stations, 
vaiyrng m number accoidmg to its si/o and. population Theio 
aio nltogethei in tho sen on distnols foity-two stations All Huso 
stations mo connected with a eliiof cential ofiu e, to which intelli- 
gence of ino is convened, and fiom which tho alaim is ^i\ on , two 
tolcgiapli mhos aio employed, a lctum ivuo bi mg list d to i om- 
X>lolo the ou cult, and piovido as completely ns x kjs<} B» 1 o against 
aociclcntal mteimptioji 01 contusion 

At o noli of tho foity-two stations, ■wlncli aio placed at inti tvals 01 
100 10 da tin ougho ut tlic r lty, thoio is elected m somo oonspnuous 
pi os 1 ti o n a cast- 11 on bo\. containing the appaiatus for 00m tying 
into lli gone 0 to tho cential oflice f iho box. is kox>t looked, but tho 
hey is alv ay s to bo found m tho custody of some pei son m the 
noighhomhood, wlio&e addiess is painted on the box dooi 

On opening this do 01, access is gained to a liandlo winch is 
dn oot ed, by a notice pointod above it, to bo turned Blowly sgyoiuI 
times Tho handle turns awheel that oanics a coilam iiumbi 1 ul 
teeth, an ringed m two gioupia, tho numboi of teeth m one lcpio- 
s out mg tho di sir lot, m tho othei , the station , those teeth act upon 
a signal key, olosmg ancl b leaking tho liicuiI conneoted vyiUi ilia 
cential offiOL, as ninny times as tlieio aio teeth in. tho wheel 
Signals me thus com oj ed to tho conlial ofliee, and, by sinking 
tlio signal bell a ceitnm numboi ot times, tho distuct and station 
fiom which tho signal is made as indicated 

An attendant is always on tho watoh at tlio ccnti al ofltoe, and 
on his attention being called to tho signals by tho atuking of a 
laigo call boll, ho immediately sets in motion, his alarm appmatiia, 
and. by depressing his tele gi apili-l^oy , causes all tho nlmm hells 
■of tho seven distnots to toll as many times 111 quick bueoission 
as will indicate tlio distuct whoio tho fne lias oooimod, the ahum 
being loxicatccl at slioit mleivals foi as long a time as may bo 
neoessaxy 

Tho signnl-boKos ci Gated at tho stations contain, in addition to 
tlio signal-handle, a small el octio -magnet, an ai matin o, and a 
sign ul -hoy, so that full and xiaitionlai communications can bo 
111 -ado between, eadibot and tlio conti nl station, tho clicks of tho 
oimntiuo forming audible signals They have also an nppuintuK 
called a * ( Ihschnigoi of Atraosphono Elootiioity } ? ’ foi pi o you t nig 
tlio o oou non 00 of mymies dm mg tliundoi storms 

By tins system ooitam information is given to tho oontial ohleo 



r.) i m vn 'mi uii vrit u i im ^ 


ui the i in In t pn aide iiimni ill nt tin t mu 1 hu idit\ in which n 
Jim um) him l»mKi a .ml, and tin tilnun it immulmlih pit ml 
om 1 Urn t nine 1 it\ 

l\<t\ mn who i* nimt til 1 1 \ I It aim in 11 1 imhh d In It U u( 
mu 0 w In t In 1 mit n t ui diitv t ill 1 Inm to tin m t in nt tndtmi* and 

tin 1 Mit I poml 1 4 k vt hi* It it 1 1 nn 1 it iimiinmt it idmuld tin 

nhn mix | y im 11 m tin mj ht, time wlmt ullt uhmi 1 1 uwahiiud 
nun 11 ti 1 it ui 11 limn tin f *d Hn lull Hu pit (in ipimlt 1 m 

^Int li iliiu^i 1 tint it< 11 t, nml 1 Imnhl tin \ Imn In 1 n in 1 tlh n *1 

(Ustmhiil, nm\ it t in p< i' 1 1 itml Junl in tin 1 tntwhiU. i< thul 

tin V nmt tin 11 1 at l» 1 t m 111 wiht\ n i tanitilnl mu hn lunlii 11 

mIuhiIi* 1 » 

'hli^iiipli Min in town alt' nlnm tt miiMirEill\ tail nil nhni^ 
tilt lop 1 nt Inal t til nil pnh 1 t it t tt rl ill tilt J lit f lit, Hiatt ml 
til In m,' (tinvtiiil hi pi pi limit ij iniiiid cm little ililllt nil V t 1 

iin t m it h nil tin pul t d pi tpi n t <0 1 nl Inm in i, that 1 1 l. jp apli linn i 
ui, m i mm in t 1 ) t It il li\ pin al nnlii nlnnl lm Hn 11 dmii 

pdl Id Him ll 1 \ all HI lain * t hiil\ 1 m lut lit nunil tin nn m nl 11 

hum' niumihn tin t 1 in Nt m l ml , ulm hut nn nllh t' lit mm pit I 
nt Ihn mt\ , \ Inh hi Mm] tin 111 it 1 nnlnii\ ilntntniu In until 
to ht 1 11 up a tln< t t i nmiminit tfimi la (lit 1 11 Imlli, In ha t 1 n oh il 
11 h h ( i aphn mu at 1 »m m 11 ixjunn, mut 1 aim’d it nn'i thn 
tail 1 at tin Imii » ml 1 \ 1 11111 it IntMtiiilui uitii « mid In 1 innKn, 

Inn nip nliltililtd Millnmt mi> tlnllhh 1 hn piatul 1SH1II nl thill 
Mil Hill * nM m 1 


nt 1 1 1 v mi Mini 11 1 i s 1 1 

JMH Million h in tin 1 \h nt ol it 1 1 1 1 iilm \ lh h,unil 1 \ nun ui 
thn hail mil iih inhh nt tin t mil lilt iitol Stall t p it diliM * fium 
il i jpa *it mu 111 i« hit ton t 1 tin 4 mini 1 \ , linn h mipni tain >♦, mi lit 1 an 
it Hindi h I* , mpliln » mnniiiiin atimia tl\ tin Mihinai iin« 1 aldn 
hnlMtiit |itt\ti and h ft ml, 01 hulutj H that, li\ Hn 1 ahh halwtiit 

1 >n\* 1 tunl t iihuo lh !| Him t nti titiil* 1 Hn iinitt illicit nfa^n ill 
On* ti Ir f p aphn it till tt Iti Hn Nm tin 1 11 S|ui« t 

'I In H> lpiaii tih^Hiph Inn , a mil m 111*’ nuhuiiH, tm inn 

all u« lid, imiitilahn d, and ndimiH d< 1* <1 h\ tin at ale fh palate 
avail ill 1 nl ininlmtlii; mii< i 1111 appi npi intud fo Hn ait\ini id thn 
kuIm a\ t, m hn h 1 > piitmiinil * xolunn iy with Hm atphnhi 1 11 al 
iippmahia nt M I ippi 11 l, alit nd\ di auhid ( u 0 *) 'Ihiioaina 
lew c \ t r i pt ntiial at uinii hninnh lun t ni lailwav, npt*ii whndi Hie 

date Inii lint vt imutimhd hhptaphe ha llm piihllo m l \ ion, 
\dioio piivnh (h tp 1I1 hi ti am 1 * id I ■ % Hi* imlwav Ich^mphoj hut 
|j;i m Itilh im i \(t u \m 1 \ > h til nl indt ja lid* nt Wluh with Hn 11 
nait 111 ii a, tilt tulajdt d to Mil 1 pm pn a , hn which il hupi t m p 4 
id h h priajdii t > han In • h hi m< d 


1 fd 
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liSO The state Irlegiaph lines, uppiopnulcd to tin publu 
borAico, Iwag at present (lHol) a totul length oi about o »0 nnh s, 
upon an Inch about 1(>0(H) miles ot amio has o In t n mtott it Willi 
tlio exception of bom( slim l distant cs through IHussil^ Uu si 
AYitis are OAeiyAvhetc suppoi ted on posts 

Tlio total capital absorbed m this establishment is i tnimtul at 
23000/ j aiul tlio gioss mmual receipts m lBol, iuu i oniputi d at 
10000/ , * ot A\hich tlu nit pioiit amis 3000/ , bem^ uiuily 10 pci 
cont oi Ibo iai>ilul 

Immcili itelj on tho com pit tion oi ilu submaiiuo t able In \ wi < u 
J)oyoi anti Ostend, an adno daily mti'uoinsi lutwiin 1 nndmi 
and, 13 inssels comment ed, anil 1ms huilo been mstnim il f l !»< 
coimeotions ancio completed on thu 20th Tuuo, IKjJ, mill on tho 
2 Till of the same month, 1 1 1 dcspntclics a\cio lnloi chan^i tl in 

tlio Ia\o capitals 

It is pioposul to constnu t amics ami upjiaiatus millhuut to 
mamtaiu tlio commum cat ions on this imiantmit bm , so that ov< it 
av till tho fticatcsfc picssiuo of husuuss, the jmblio shall not Iuiao 
loasonablo g i ound of complaint on iinmiul oi dtla\ A 

tologiapluo line,’* obsciAes tlio Munslui ot l’uhlii AVoihs, ♦'aliouhL 
not bo oigamsoil Avith tlio moio pOAVOis Avhnh aultho toi tin 
oidmniy oi tiAdu^o business, but uliould bo hudH as to uu 1 1 the 
ovigoncies of occasional pussuio, AMtliout subp otnu* tho puhln 
to dolay, oi uUoiiujitiiifs, othti lepfalai busnu is liosuh s \>hnli, 
it ou^,ht noyoi to bo foi gotten, that in tidi^iapliu lmsini h ^lonl 
piossuic must always coun at paitioului hums, an la u piomjd 
oxp edition is null spen sat ilo Tins will bo cusiI'a uiuh t ibn)d in Iht 
business of tho Belgian lines, Avhioh oouhtit uti tlio iimti upon 
which tlio qiiota turns of the inoucj muihils oi all Ibo ^nat 

eoutios of atlaus — I ondon, Puns, Ainsti idiim, Ihitui, Ant« 
woip, ^Slo — mo Uansnuttcd at oeiliun lioius ” 

200 Tho business tiansaelod In the JJel^mn tdot^aphw t oiu 
si sis of tin oo classes of dospaUhis 

iroin i>i siAteui s, bung those UansmiUi d butwten tuo lit ] n mii 
atations 

lNri'RN-A.lXON VT 1 > l HVA l OUI being tbosi b< t\M i 11 U Ui l^lim 

aiul Foreign station 

Fonnow in spa i on i s, being those tiansnulUtl ttumu^li Jhdgtum 
m passing betArecn Ian o foreign atations 

Of tho so tlueo olasscs of tclcgi upluft businiss, tho oml hu 
piOAedto ho tho gioatost m nuniboi, ami tho thud tho in of t pm- 
thictiA e, as appears by Uu> folio an mg statement oi Ibo u mLtiot 
tho ycac ending Hist lleconrbei, 1BQ3 


* Report of Mimstei of Public IViuhs to the Cliamhci, 1'cb l i, IBM 
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M i 1 lulling tin )im|im f mu in \v 1 )ii U Ibo (■ ti j-jiapliin hoi woo i i 

I I hi ♦ il (i% illtli i« uf j ub|v t ot unit i|it»mb ill i ) wo hIuiII tab ti tin 

* In ifb il i ub)t i ( ot tl| pul i It* i ot A lif^tt it, tin mimtliiii 

w bi< It t In* i in n ifimitl ‘ii* i< wu> mod anli\o In Mini liionlli tluuo 
wt n oiPtMb (nittbi turn until il mi tin lb l^mu inns, which ruo 

1 3 i i t tit 1 lb 1 1 


i 




l 

J 

l 


i 

, N Uioln t 

t Mr 

1 fu « oot 
ot J ot ll 

1 min ii 

r>n 

Oil IM > null 1 « 

IMih 

27 

r.h it 

iU t 

1 i 

1 h i 

llh 

2 

1 1 \ (i i Kin< f 0 

1 Ii 

o 

- 

'i a ti 

tn *\ it 

1 Ui> 


E ii 1 1 bit ion l t b )ij fc tb ( In )ii o|mi I inti w it * uh billow a 


1 

1 

! 

1 

N ihul 1 1 

J*in i nit 

III lot ll 

' 

i 

ib nil 1 1 1 M l> “yMll 1 1 

4i n 

SI 8 

I tom 'M 1* fill \ .id i 

ti >i 

If! 1 1 

l^i m fit t t ton v ndi 

1 mi 

X rf* fc* 

1 

■>1 

Ab ilif lot> ot * 

1 

lfl 

1 

<1 1 

Tot >1 

fill"* 

MUM) 


inn 


11 \ V, )! h II 1 H l i>ll \\ \ i 1)1111 111) VI* \ l mi »H<1 1 

til 1 in M Ml 1 Vi 1 


I 

l 


} 


( 


* i 

l 


< 


N\S I IM » i 

ij 


\ 


\ 


i 




i 



i * 1 




i 


M." 


\ 

\ 

\ 


> 

. \ 




’i 


•'■V 

1 




J* 


< 


1 ft / A / 


* 




F"* Jit 







i\\ I H 



1 


If / jn 




i 


unit 


K 



X 


)/ 


,y., \ 


>, . 


^ s 


s' V 


¥ Hi if * * it * 

- w t \f * v/ 

J dL / 


*- ^ i / t } 

A l \t 





ft* 


> #/ 


\ ** 

X \/>> 


z 


\ 


\ 


X 


\ 


\ 


/ 




t w 


/r ^ / iff if 


\ 


i 


\ II 


JtIMUl S? 


H \ i' / 

ri I 1 'v 


V 

< 


V' • / A 


/ / f j 


<r" v \ 

> / '*» ) 7 * 

;<?_v, c .. i,, ' v 

* L'i ( ’■ X 




f 


tf 


{ 
r 


~ j . 


s 


\ 


1 


\?u J 4#v ti 


i nnu 

4 


/ ( // 




> 


t 


J / 


J 

U 




1 


t \ 

t\t * f 
\ 




i 


\ 


i ) 
\ 


M *» 


9 ^ 

3 } 

y < 


! 



V ) 


J 

l 

} 

\ 


\ 


N 


V 'i 
< 




I 


^ v A 

t 




THL I L LOTH 1 0 'IF Id OH VP II 


Tims it appeals tliat commci co and tho Stock F \ciliiiiigL suppiv 
S3 pci cent of the 'whole tdcgiapluo busline, 13 1 M t Lout bung 
pci sonul and domestic, and tho piess undgoveinmuiit oncli t mpini - 
jn tr the in significant piopoitioii of ono dcsimtoh in trvci^ hftt 

It is also appaient, that ft vei y small piopoitioii of tlu dt spate h< s 
lx coed the length of 20 wolds, and almost none that oi u() winds 
293 Aocoidmg to tlxo Belgian tauft, messages not o\< tiding 
20 woids mo chaigcd 2a foi distances not exceeding (id mih s 
■is , fiom 60 to 110 miles, and 6s ibo\o Il() IS r o tUstanns 
■w itlnn tlio limits of Belgium exceed 200 miles 

l-oi messagqsot 21 to oO woids Iho ohaigcsait double d, ami toi 
ul to 100 MOitls aic tuplod 

It will bo seen that those chaigcs aio moio than double tlm t oi- 

lespondmg ehaigcs on tlio Pnglisli luus 

291 Tlio laigo pioiioi tion oi international and loioiqn do putulu s 

tiansmitted mion tlio Belgian wucs, and tlio ik oc ssii > oi pu- 

X)ayment foi despatches, in all cases, to then ultimate di stimitions, 

lcneleied it nccebsmy foi tlio Uolgian adiimustiatirm oi it li gmplis 

to make some gcneinl anangoment with tlu pimoipnl tontiguouo 

states, for such an mt oi change ol {oncsponthiice A Itlogiajihni 

cong-ioss was* aocoidmglj convened at I'uns, in hupiciubti , lHtU, 

wlii-chuas attended bj delegates fiom Fiaiu i , Belgium, lhussia, 

Austna, and tho mmoi Qoiman States A ioliguipluo < tmu nlion 

was concluded and signed on the 1th of OoLohci, 18i*2, JKuig 

dcllmtclj a geneial tanff foi all dcsptiKhcs lumsmiUed in oi fiom 
tho sovei'il fatates 


Accoidmg to this convention, each lehguipluo ttgnm \\us 
di\aded niton, scuos of yonos, mcasuied iiom tho lhlt,uni fum- 
tiei, acooidmg to a soncs of dnoot distances (us tho In id tlu-sj, 
tho ohniges to jilacos in each sueoessuo /om , lot Much 
despatches (1 to 20 woids), boing fl\ul at 2s , Is , (Js , Hv , 11111 X ^0 
on, an 11101 easement of 2s boing made foi each mi icuso (>C<liatuiH n 
ii moo is, by tins coinontion, icHohed into m\ tthguLplim 
cosies, tho tnnft foi single messages hung 2s , Is , bs , H\ , J (tv , 

and 12s The fiisfe /ono includes tlio oliu 1 noilliein towns, 
An us, lJmini, Lille, and Vidoneic lines , the second, Annins. 

011 11 unkei ipic, Ao , Iho tluid, tlio ohti t phucs in tlio 

« utial mohuling Tans, OiltSuns, Ham, Ao , tho 

louith, tho moio distant ccntial pnits, »uoh ns ChAlons, I ymib. 

hfaasbo,"^ &.0 , tho fifth, tho noai oi Houthein ,ma ts, Aa, „ m „, 

Gionohlo, Boitloauv, &o , mid tlio Bi%.lh, tho , noil u mold mmtl .< i n 
paits, ihuseiUes, Bajonno, Ao 

llloIu(lm W Borah a l dj , mo rnsnlvid into 

nm fl! 'ri VfW ll ° ‘ tho tnufl is 2s , 1« , 0s , Hs , UU , 12s , 1 is , 

l^S i ies ° /oncH llicludc Ul c Wholo extent of Noillitun and 


it glUll 


\\ us 



IhllbCJI VEUlOHAriJlC IdlSTLS 


Isuslcm lsuiopo bi^oiul Hit 4 1th mo, ns uoll u-? the noith-casUm 
p tU l o 1 Itnlj 

Ihc tantl fox single nu ssngosciossmg tlu channel,. In tlu Oslt ml 
submamiL oublo, is 8*« I'm theso tliuiye <, hcmovti, Uu\ nil 

tiummiitted, if loqun-ul, to Loudon 

2 c )o At the thief stations on the Jhl^iitu lines, tins doubh 
needle nisti unu nli, an used m bngltnid, the 1< lonuh Hlutu nistm- 
meats, aucl tlio Moiso Uleginph, us u*etl in tho Guiinun HEut< 
aio piOMdul Jh thu fust the ttlc^iapluo uoi 1 1 spomlomu mth 

1<’ upland, by the attoiul Avilh 1 lanto, uicl by 1 ho thud, %\itli thi 
Gtiman iStutt^, is earned on 

J% It is mlLiultd ^tntiully to itci no suul tuiusmit il< H[mli hi 
\m lttcn at tbo option ot tlio sondia, tithoi m Viumli, tlmnuiii, oi 
1 lighsli, at all tlio Iltlgian stations , but ioi tlio piosent tins w 
onlj^ done at Jhussols, Autwtip, and OhUiuI 

Despalohts ti an snu tied botwotn IJulluiifl luul Uel^nun ( mi hi 
ti ansnufctcd mid loomed in Dntoli, and nil clospntolu a In liwui 
[1 tig mn stations maj bo sent in hleimsh Vtall dalusnstli ijmtoh* » 
uic ttansmitted and lecoivcd in lionoli 

Tl tlio place to vrliioli a despulch is nddit sh«. d be not it ti l< puiplue 
station, tlio dospnlcli Mill bo fnmaidc il to its <li st motion < ithi i 1>\ 
post oi bj a special m ( ssengtt, at tlio option of tho m inlet If 
tlu foimti, the postage is IOrf , if tho phu o bo within tlio !slutf> 
iihon tlu tclc^uijdnu atutimi at nliioh tlio dtispnii li tuitves is 
situate, md , it m unotlu i State It I ho lattoi, lechuipi of 

10i7 is made leu a distant o ol a IvilomCifKi ^fL\o iuiloiif^s), nmt «*5f/ 

loi nuj additional kilomOtio 


llllNtil l J r | fill UJIKJ UM Si 

2J1 Although lab in tlio adopt um ot this mipto’M el ugi noj ol 
mh lcomnnuiK atnm, 1'iimoc, bin mg ouees oemntn m t <1, has puns - 
cut<d the iu>ik ’with gieat Tigfimi, and tlio fuuntiv li no^ o\ti“ 
spitad tjiIIi a nchiuiik, tho t\lt nt ot wliiuh, m ueliuil opt iitfiou 
at the close of tho pie sent yc.u, 18ol, will not hi loss tlmu fJUDU 
imles Lins SJ stem IH ouijwlimo elected upon posts ehi mb n\h 
injected to liisino then dmabilifj, tind them ut o novKin^hn 1 
than two eoneluotnu* iUuh, but n gnuhi immbi i hotel ecu all 

wlvcio mi o cr>iif spmidoiif cs h nmiuliuiu il 
i instillments usid tm tho tiuiiamiHsioii o£ all lmnn 

despatcncH, that is, all dosimlolu'S tiummittvd luduiun any hie 

lunioli stations, mo tlio 1'ioimli blalc lolc£iaph*, evplaiiaul in 
tlWJ) I oi international dispatcher, the clonbln mu dh> mid 

lnb ^ 1 union ^ s moused Those insf turnouts mo juoMihsl 

at tho oenti il station, m tlio Mnmtij oi the fntouoi at I'm ui 
the double net die lustnuncnt ♦ aiojnoMdod also ul Culms, uud 

1* i* 
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Ifo-iso’w msl mult ills at blinsbmug Ah tlio wjslnn is <U ^ c lope d 
uml extendi d, 11 10 clou hit) ju cello lnsli unu nts ■will bo pi o\ id< it m 
addition to Iho lunch ttlcguiplin, til all stations which miv\ bo 
m <lu oat aomnnmi ration with England, and Moisten instillments 
ai all stations •which may bo in tin tot t omnium tat ion with tlio 
( Joi jium Stales 

291) Tho bVoiuli telegiaphin lnus < omimimoiU < with llioso of 
England at Calais by tlio mibmaimt ctiblo , with those of lb Ignnii 
lit Ei llo and Jlouui , with those oi Piusmiaiul iMoithcm <Jii- 
mnni, at SUt/j ivilli tbu Rlmush Slatis, Wiiti mbiu,^, 
JUu turn, and Austmi, at Slianhouig , with thoso of S\\ it /i a la nil, 
at TUuHioum) aiul Mflaon, the ioinui t ommunioating with Halt,, 
and tlu* latln with (J-onova , and, m Jim , with thoso of Stvsoj and 
T*u dmoni , at On noblu 

Otlun lnilvs of iliotiio oonnoation will Fluidity bi humid 
Thus Iho pitsiuiilmos mo eontmiud to tho Spanish IiohIul at ht 
Sidiastian, and ]mos ol mho uio now bung laid lu tun n that jiliu < 
and Mnduclj so that tho uapital of Spain will bom (bid no um- 
iu»ot ion with that ofEiunai, and thcioioLo uIho w ith T imdoii, and 
ihootlui capitals of hmopo, most piobably, hoioio tlioso pages uio 
in tho hands of tho icailei 

300 In piuotusj tho tianHiniHsion of dewpatohes is not alwaj s bo 
dn i>ot oi intmi dmto ns it would appeal to bo upon tlu inapt oil on 
of a loliginpluo map Tlnu, b> tbi' Hubnnunu oubb' botween 
Dorn and Culatn, J*aus is in pi i immmit dnoct < omminnoatum 
Willi Tjimdon hut when it i< dtsiud to (lnusmit a di spatoli 
iiom l*aiiH to atij of tho pimimmil towns of hbigland, tho di sputoh 
ih at jin si nt uociMtl mid wiittin down at tlm i intiul station m 
Jamdoii, and tlu u lopialtd and tiansimllid to Hut ]>buo ol its 
dost illation m tho pioMiiot s 9 lus iepi lit ion i ould ot com so bo 
asoidul, h> uniting* in the Ijinubm Hint ion, tlio wno fiom J^uih 
with tbo wno bailing to tlio piownuul station to whioh tbo 
di sputoh ]» addiissid, and il tbo di ‘spat oh mio one ol i -vtiatmli-* 
limy It ngtli JliiH (sjuiBft would bo tlm mont (\ptditious, Iml to 
adopt it with Iho oidiuuty olaas of ulunt miHsagcH, would m\ol\o 
much iiu inn omciu o aiul nion dultij in gent lal limn is muunal 
by its n]mtitum and lijliiiiiBiniri mm *\ Iiuh, tn Hi nd rnuli imis^ago 
tliLt at to it \ tit wt mat mil m tho piox nuti«, it would boiiti(csHiu> 

1 hill, pj < \ liiiihIt, ti» tho tiamuniasioii liom Rails, notico nlmiilil ha 
tmnamiMod to i ontbni to oomujol (ho J’im» wins with thoso 
lu 'twt t ii tiOnilnnaml tlm]>la<o ot dcHliiuitmn, and a < tins oh mi go 
would Imvo to bet inudo mpninbU l«i o\(*i y piOMiu ml nmsmtgo, 
tuitl im tho wnen Iithum J (Did oil and t lit miuoiih pto\ itimal 
si ill ions mind in ( i still il y. bo <u i upiotl, nuuo oi Iihh, at all turn a, in 
tho tuinsiui i mm ut homo t oi n ajiondi nt o, tlu buom.ni>! tvuim 
J 10 
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uni in tin nmntU I would nit on!\ In lilt ltiuit ilthdoi \ 

n Hu ;>itM i nl i * |i> I il mu , hut would, in l ml, ut 1m \ him ot 

dm h< tolnU\ tmpi ju 1 n nidi 

till SS hot hi In i u In n tilt tin pt i tiii^ tin I'm i *imd I omhm 

* will In it | >|*1 1 * ihh , ntufttft s not onl^ lt> nil intt i- 

uiuttl no ii * Imt in nmiiv tiii In in< < 4( tW 4 1 lull until (1 

\ i ( n Immi tit o»n , idmlt it i nth it nmn < oiia niuont mid i \pt ~ 

t ni i 1 1 1 | n it uml nil an mil nl <m him nili i nu dititn tutiniM 

into mlthittlM tin i onn* < turn of tlm w in n uf thoii itntioin 

to ' It wilt In muli t to nl u Hint tliomiinit^ ini 

* i tu lilt tii i turn mi urn, uml int< i im clmltf npititnm ot 
^ if, tu , m t t ni till i n » i ti mi tin tn nlln u m \ ot iho iimiilit'i 

i onloitinj is in m n latum to tin i|iiiiutH) id tniu ipomtuiuHi 
In 1 1 an tinit ti il 111 tin Ii in tilt loll nl mu h ill tpiiluli li\ tho 
ij h ti i viol E tu li in 1 1 nun nt i, two win i tit (i i mjtlo^ til Now , 
tin ilind nnn jkukIi iu t In liuiii I nml<m iitul I'nit t f i lining 

i 1 1 1 1 r t Im > limn i ol llioilii> , hi Hiitlii n til toi mjdov niid ]nm ol 

inliiiluijc win , miot Iti i imu would ho ui 1 1 'UiM (o umnimnu uto 
if Ii mti modi do |diui mill if tho imn ijuntlmiOo with Hu 

, i \ti\ union it, nun i iif to on, u im^n Imioof il t u thml 
m nilji ht ht utpiilid, mid iat on 

tut It mu t lu t th* n hm , m i j in»|mn ni Hint at i oiimuiu mo 
mild in sin li in u * lot \ urn* *\ tult it it nl tiifn toi ilm 1 Df'-lmh mul 

t.ntli t« h^niph, that nt Mm * ol limn, m tm> utlu i wliuh 
nut i In n mn^lo * ondm»tiTi M win In Unit mui , (lm imu wm i 
nit nut ii in tin Mthiuui mo i iihh , ht'twtt ti 1 >i»m i mid ( 'iilutrt, would 
. mm h man tlmudnidih tlnupii iiiLdul> hmliiul of i m i > 
nt ti am i ol no a i n iiimU iiUMimd) , tu Hu y do ut |» i hi ut, tin y 

i ,ntd i in 1 1 1 mi H oiii win put in pi iniiiiu nt rumiuidum with 
ondon unit Pun k Hu llm v o ntlui it tmlil Inn tfimvid, om* im tint it 
num turn withihnl pioMtu ml town' , mioh mi Iliunin^lmni, Almw 

In It i , I un| til d, <UiMf*mv, Ihihlm, iVu , uiul tho two nlhuiH toi 

ii x t , f,, h , imptiil ml alul ituiH, mihjt c 1 to om umnuil li jm titum 

i In t* 1 ith i would hi In tin ti h j t uphill lino whul tho net uiul uiid 
hint i hi ot mm » on to tin nut why It mi^hl ho tmmil ovun ml\ im- 
I * toi t to 1U il ht r hn pruool tnimmii tsiou fm rnMniif-i i tliuu 
, „l without mti i nu dlaf o n pi tit mil, junt tu ti liif>li< i huo lh pmd 

toi t xpn t limn lm mdmuiY tuunn 

»>t llu I ii imh ^o\o) mm id him mindly in-m Rimini d tho 

ut I lm tih„uiplu Ihiotif hout its uituo tmulmy, 

mill la ndt \ iiiodii>»iio uml n dm uik Hio tin ill, it hnu pJnmd 
tin wholo upon ii mon i llh mil foutiWK ^ now ooimtitiiUm mi 
uiipmttLiii di put Imt lit ot tin stitti , plmtfl HUilm tho nupi'iinlc n- 
th in o ot u tlm otm -fti imi *d , loin limproloiH-tfonmil, twoUo oliiof 
dm otto i. mid im lmndiul uniyuitoi * r Lho dnootoi»*^onciul 

s n 
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established m Puis holds 3ns oftieo nmhi tlio Mmistei oi tho 
Intel 101 , and has iiuthoi ity ovei all tlio inienoi functional ics The 
foui mspcotois-geuci-ol t ontiol and dncol undci him tlio cutno 
telegraphic mu vice tlnougliout tlie empire The »o inspectors, aided 
by seieiiliho man nominated fiom tnno to time by fclio Mmistei, 
loim a mipciioi council, ohnigcd to consuh i and decide upon nil 
impiOAomojils pioposcd to bo ms do m the processes, 01 m tlu. 
tolc gi apluo appn 1 at us 

Tho lolegi opine lines Mill he distributed into twelve distinct 
systems oi Bontions, o\oi Mhieh tho t\\ cl's o chief duoetoin will 
iuo'iido, so as to inspect, dneet, and by communication with the 
insp< etois- general and dnccloi- gent nil, to centiali^o the soivie-c 
'L'lio huiuiicd mspietois Mill cnoh In cluugcd with tho dncotion 
of one oi moio stations, and Mill lui\o undei then authoitl \ 
doputy slat ion - mastoi s, tologiaphists, siuvcyois, ulisans, and 
lahouiois, cliaiged Muth tho muintt nance of tho nppaifttua, blie 
conduotmg \\ uos, posts, and all tlio aoctssoncs of tlio lmo 

In all chief places, tho him auv m ill ho op on night and clay 
The numhoi of stations open on 1st NcnonVbci, 1851, was 78 , in 
rune, ISA t, tho number was 100 At tlio close of 18,01 all the 
Pit fectmcs of 1 ‘banco will ho m olootuo connection with tho capital 
Tho posts, alaige pi op oi lion of Mhioh had not mifUeient mai^'iii- 
iudo and sticngUi to boai tho neecHsaiy minibci of wnos, lia>e 
boon cveiyuhcit lcplaotd by ot lum of suitable dimensions, nnd 
tho tolegiaplnsts um augmented m numhoi, and mensun s ttilvcn 

to onsui o thou ofThunoj 

It is dooidt d also to gne ample timl to the ttlrgiaplun msti li- 
me nts of Moi so and limn, ulu atlj r adopt c<l to a gnat i \teut in 
0<.iman3 r and m the TJmted Wtatt » , and if the it suit oi expnu iu a 
oil a laigo scale i« laxomahle to llicm, they m ill ho odoplt d tillun 
in i onjuuotioii with tin i>u lent ti It gi aphs, m to tho exclusion of 
them art oi ding to one urns time t s In nil, llnio uio inmnii st 
signs of i\oti\ ity and of ovnuptien fiom pitpiditc, national oi jnu- 
hoi tul, which aiguo iaxouiahlj loi tho piogicss ot this gieat srji ml 
nni>i ovement 

vrMiio-MinuNH Minimum iimo\ 

it)d 'l'lio ihetue Ichgiaph had m>t hi < n lon^, m oiiciatmn m 
the (kiinun Stntei la foie it 1 m mi mo a ppm cut tlmt gient mcou- 
\ (suciiu o mid niueli diminution to the piogicss of i oiitMpoiulonoo 
modi fiom difloi c nt stall i adopting diflen nt Uhgui|)hiu mutim 
moi its and Kigiialn 'L'liedillu ullit h mi mig iioin Huh < uuso boocuno 
at length ho gioat as to d< numd piompt and iJhituul lomody 
A ttlogiaphu eoiigiiHs was aeeonhnglv tomnud at Vh mm m 
Oitolm, IHdl, at mIik h dtpuiici iiom all the Gtnnan Htntos 
1P2 
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nth nth tl , uutl iiUi i n lull tli ti ilsmuii nt Uu uhp < { , il w u t n iiil\ < tl 
to It u ill im Vuatio toiiimnu r l t li \ \ uphiu I'num r llim umou 
nit huh i ul) tint ntnU t ol 1* uui|m i u it ol Hitt Ilium , null ul ■» tlio 
Vuntimn pi im t h in Kin 1 1n in Holy 1 1 w u* n^i i ul Unit a t mil mini 

it tm til It lo^i uphio in *li mm nl i itiul > mlmh ulumhl In luhtpltil 
lltmuj^lnml all tlio uivnimhil Unit i, uml tlml Im tin pit Hint, 

Moimi’u it It fv i Jipli , with ili im n mg iiiuj^m I i, itf t it i is, nml 

umtmiii alpliiilnt, nhiutlil lit i\ii\\\luu> um <1, mi tlmt li'lo^i nplun 
* oiumumi ulnui nui) at ul I turn \ In nunlt In (\m t n unj two i Ini mu 
ot tin II mmi w ilium! t)m ilt I113 uml jtu mi\t uu urn nj tnim lilting 
tit spnti'lx n ul inti mu ihnlt t tut unit I10111 mat h\iliiii ut ttli^uiplun 
> uiltuhi into uiuvllu 1 

UU> Hi ipllli lit t III it f I till till it tt ll tlHtl It < 1 l> ( tl 111 till till t lit Itllltt o( 

llio Union, t it lu 1 in (Munmn 01 1 n in h 't lu y mo ulnn liun umUi i) 
imtl iruoi\itl in l ti^lmli ul mu h ol llu t hu i nluluuiH in tun immd 

hv n\|iiiiouit to lm\t lit i|tu ul t onnnnmt at 1011 w ith tin < t ounti > 
>"<11110 tlio iim\tuliiiu win t mu lutlt tl, Iho (m iinaiiiu liruulmvo 
n m mil i on utli mhh t \t<>nmon t, mi tlml ninny 1111pm lmi( nlulmns 
1 ium< lit t u it oi nlly t stuhli ilutl wil hm tlio 1 1 lo^uiphu* t mint 1 1 mu 
'I hu i 11 lino ol Ith^iaplut win 1 hut la on hiul o\tt titling hum 
Hi i nu 11 to ( Mm Ustiult , nail limn lltnuu 1 1 to 1 mu nhuik Alan liom 
llnuihui^h lhioup;h l)imnniU t h\ Koiultlmi/, Ivn 1, Ht hit 1 w to 
hit l, in iom tlu lnltlo Hi li, lu Othiiio, hi nm llu (In at Hull to 
* 'opt itlut^on tintl JIoIhih^oi 

IniuHiuo uho 111 tijuiulion liom Dimt/m to Kimif,<tln i|>, Iiotu 

'I lopp ui to huuln Uom Viuniui, lu IN slh^ w ith \ui uui < luniinlu 1 

hi hhiu u lilnn^, OiMiMi, Soiiilui, Pt li 1 \utidm, mul r> 

mm m 1 111 tu \n u t 1 1 r 1 011 \i irif i im * 

10 i Kill w il hat imtl 1141 I ho iloiiho popolat 1011 anti to im* 1 oiumuii n 
ol tho lviii|,iloin t»l Iho Ntillit iluml t, it t iinutt «t li n itoi^ hninii 

th n tl a m 1 v iiijiiill It lo^iaphto ui ( \nnU milh n lit hu Ifnpmpnimi 

Hnlj t t^hl ol if t i hit 1 (own 1 an inmuiltul hy tt h'j ntpiun wiii 4 ii 

Tlu 1 1 ui o 

f\m»li iihim (# ) t ltotti ulum (# ) T tlio 1 lu M iu (t ), I Im hi t llmnh m, 
IIimIii, Ihiitlitihl (<), anti Amluiiii 

'Hit 3 mo omiu 1 It it at thn Mu, >110 h\ o\tn «nihntuimo win t 
wilh tlu> hi; luili hut -t, ul Aufwttp with tho < til lhl ( min, mul ul 
Anihi im w ilh tho it< ulthi (hiiiiiiii Union 

1 h'rtpuh h< t uu 1 1 m 1 1\ i il in to 1 mull uml l* it m h 11 1 til 1 1 ho ulul nniu, 

mul m lnij?li ih at tho o nun In tl (* ) 

mi m\ m 1 11 innniim 

* 

lOH r Lht* nutiuul iliflitnltn 1 np(io < i\ to tlio • on 1 ti in turn ol 
uiihuij t m H/t iluml Mul not ollt 1 m< li titiunm iinpi ilnm nt i 

it t 
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to llii i onsliuolion ol telef^Ltipliio linos, m ovLonsnc* not— n cult fit 
wtuoh 1ms In til ( onsl 1 lit ted and luou^lit mlo epilation Thus 
lh i no iti t minuted mill Hu J'te-iicli lines bj miss to llcsmuon, 
sunt with iho 0 1 i msm lines at ii ill 1 aiumnno ib ooimcotecl mth 
I U mu < on hy mi iiidi/pcndont line, and also ^vith Jlemo on one sido 
mul (Jim's a on tin ollu i Geneva is also pimucetid with tlio 
h i i nt h a tdi m ill M u on, and with that ot Sa\oy at Aix, fiom 

is JioiK a a lint ol win s i j lumul mioss Mont t^i m 4 t (> ^ U1 111 

Ki inn 1 4 iusaimo tile unis uio t ai i it d by Vt \ aj nntl bion till on {^n 
ila Vnhu i to Urn fool ol tla Ht CJoili utl, ataoss which tlicj mo 

t out mm d h\ Ih lUn/oua to Milan 

Aiiotlu i litu ssos ( i Din Hilt hy Tauciui, CJlaiis, and Com, to 

lln SplUj^t n t whioli ii riossi 4j mid ih i mud to moutlhi ioimti lino 

ui Hi Hni/imu, and tin m f to Alilim 

A noth 1 1 line fiom Halo pnssi i h\ Zniuli nut St dal to 
lnnspnit h, fiom win tin it ]>iiHst s l»v Ihit/en mid Tunic to Vcioni, 

mid li\ Sal/hm^ unil Ian/ to Vienna 

Fiim» Inuo, liou o\oi, Iklii mneo uonsti noted, meludinf? somo 

othm stations 

nur\N 1 1 t 1 1 i U'Uic rrMs 


is mil m < 1( oil in oomiootion with the moio iioilhoin 

■Nice, ^1 ont Coins, tlio St 


and a litio 


tO 1 ) itiih 

1 1 bit tit i it i ot l* niopo at si \ points, 

CoMiiud, iho SpUi^i ii, the 'hi»l< ^ Alps, ilnon^hTiinspiuelc, and 

1 1 v r l i ir ito T 

r llio V ionth tniis nn uliiadv (\tmdid to Nm 
Jn Isvnii Nun mid '1 min mil ]>iotmhlv tu t uiuph'ted hi loio i u so 

now t c oino into tho hands ol iho n ncU i r llu Muij h and Suiss 
Itia u in o i omiiudi d with Tiuiii h\ thi wiusimi MonUmisaluady 

mi at iou« d , the Hwm and Ulu insli Inus, with Milan b> tho 

v\ in i o\«'i Iho SI tSothiud, mid the Splice n and Iho AaHlll ' lll f an ^ 
Whs hi um limn !>> thomusou.i Uio'rjiuUst Alps, and those hum 

I in to i mind tho idioiow ol Iho (lull to Vonu e 

I i..m V mi ii (i In Milan a Imp ih i annul 1>J Vinoim m>‘l 

>„ , iinlimi, ,1 l., ’I »i in 1 'iimv Um lino Uk,.' nu. Uv» 

Ilium III I 1,0111,1 Hin.lliM mils, rain fumi Viiuiui liy Mnuluii, i a no. 
Mi i,l i mi, I iii i ii, 1 1' Ion nu , hiunnti to ViUilm in tin, apnl 

IIiih him „ ill hIh ulily Ini cunnmn.il to lmmi 


i,l, i 


L’lio othei 


hmiinli him ii hom Ah vanilua to Uonon 1f , , 

,Siu H ,,11,111,1,1,1 ol Italian UlpgiunliHOomi>UUdu> i«ui 
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VOLUME III Pi loo Is fld t ill 

handsome Boards 

PART VI T PticeSit 

>? T oooMfirtoii vnji TnMTsrom riirnt 
Ini tui noij \nd Pnoiiiu hb — Chap tot 

\ 

2B Inc Moon 

'fl Common Ijiinob — J in Fahth 
H u IotoMOiioN and Tn vNhionr timtti 
Inmui noi and Fitooit* b'i — Clmjjtoi 

II 

PAR I VIII P) lie fid 
HI f ltm Iricnttu Hi 1 1 tutu ir <— Gliafitot 

I 

1* 1 1 uni tiu\t Hi yr — C Imp tot T 

U 'hti jjf i oaitio 'Ii i U)it vi u — Chnptoi 

II 

14 l 1 in SlUN 

1ARTIY PnceM 

H£> fitr 1 rinmo Tnimmu — Chaptoi 

lit 

Hfl Ijuiu-urivt TTj vi — Cimptm II 
17 Ini I i 1 1 ruio 1 1 t i oitAi n — Clmptoi 

IV 

H8 tin I i rfiirto liiimtAin — Chaplet 

V 

If) Ini 1 ( i- ti l hiO liiitntAiti — Clinpici 

VI 


VOLUME IV Pilco Is fld, in 

handsome Bosnia 

PART X PiiwStl 

to UKrtiiquakh and \oroAwors — 
Chnptoi r 

tl Him Li (ornta Triranviir — Cinvptti 

VII 

12 lm 1 1 1 ccRia Ti imiiAiw — Clmptoi 

VIII 

JH lm J LiciRtci lii mu Ain ■ — Chnptoi 
IT 

PART TT Jin-cfit/ 

ii Him lhnoMt u u — lm S\nfY 
I dip — WllllWOlirEl 8 Mic ROM i two 
An inAtus 

ifl lm J i LLiina Ji r ton a i ii —Clmptoi 
T 

10 1 YIUTIlltTAlvl >5 AND VorOANCH7'| — - 
Clmptoi II 

17 Him I i tomiu Hi 1 1 cm u n — Clmittoi 

XI 

PARI VII PumOiT 
JS Rit \m 

10 Jim 1 i it into Tftt (in u it — Choptoi 

tit 

J30 Hmi I 1 1 oritio 'J 1 1 roru t ir — < Imp to i 

\rn 

fil Jm J no inio lx i rmt\i ir — Clmpioi 
VIV 

fij Ini I 1 1 ci mo H i t i ojtAPic— Clmi>toi 
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COMMENCING VOLUME V 


PARI MIT Ptfu na 

r.H l*n n Sit vm I noini — CliapRi r 
fil 'J in I vi Phnjiloi I 
f i H 111 A I \M)Hl ill 1(11 
f>tl 1 1 me — Olmptm I 


PARH XI V (I«1> l) PttCA.ni 

f>7 Hm Sti am T NDiNi — flmi toi II 
54 Jimi - ( liiiptoi II 

f(fl I 111 1 M - t JlDplLl It 
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*' * 1)n T aiidni u H Muhlum ouo itf tlm iu^v yvm kxx of tho Itlntl wliitU cim Xxo lceom 

inomlott im af emeu jiopulm mu l tn cumlo ~~hiv JHivhl Jht.it tu 

ililtj Hoi Icix RckIiIlk nflot (Huff populiu 1ml nouiol tiiHii uctioii on fiolnntlflo hn1<Jm.lrt 
\yJth wliloh Uio Ii tn n Ml tit mini tu tlio toiinliy cm^ht t« l»u mijiinlnti it xiIho utnlotinl Lft 
that Ii iu liliift oi t oiiinioii I htiifcH EiU U TiilI Aiililmiton mitt ovuiAr wl- 11 wfolici of 
liis 1 (ml m o ahxltnm lc> pxomoto Miiuy thmiHitnil npitaol thin at i viLtablo imli-Uui 
Uon Imvo tiuon pi IhIllI, in tlio liollut and Imjio tlmt tl to duiho loi inat i lntLlou anil 
Iinpt ovonunifc wifloly pi oyaltn , mi<l wo liavo no Am that stn U iinlfffhti m d Jnltli wilt 
incut w i Ui cljMiyppiiinlmunl 1 — 'the Punn Itb D lafil 

r l Ida hoi Ini wlitoli tv 111 foi m ipuntoily cS| 1it< onprnny volumes Is. wo mo dlspoHctL 
to tlxli lie, tho brut Htcnuy liivt-ulmonfc of n poimy a wuolc now ettunt i —l\ tu aitutt 

* A ohonp and Intoiciilinjc pnhliinlltm nlllxn inftnminfr and altxaottvo Uto it«] onx 
romhino miiijoots oi Jinpoi tanco with ^unt hi la nil fin knovvlul^o, poiiBkluahlo ItuluotRo 
powoiH, and a pnpulat htjlo oNiutlmont 
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